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TO 

SIR  CHARLES  HASTINGS,  M.D. 

PRESIDENT  OF  THE  NATURAL  HISTORY  SOCIETY  OF  WORCESTER. 


My  dear  Sir  Charles, 

This  little  Work  is  prepared  from  a  series  of 
Notes  made  when  engaged  in  the  study  of  the  Vertebrata 
and  their  fossil  allies  ;  and  a  considerable  portion  of  the  first 
chapter  was  given,  at  the  commencement  of  the  present  year, 
in  an  address  delivered  at  the  request  of  yourself  and  the 
Council  of  the  Natural  History  Society  of  Worcester. 

I  now  publish  it  in  the  hope  that  it  may  prove  useful 
to  the  Student,  when  he  has  the  opportunity  of  visiting  any 
of  the  various  Museums  or  Zoological  Gardens  of  our  Native 
land,  as  I  believe  that  the  knowledge  acquired  from  books 
becomes  far  more  practical  when  impressed  upon  the  mind  by 
a  careful  examination  of  the  works  of  Nature. 

The  kind  sympathy  with  which  you  are  ever  ready  to 
cheer  the  Naturalist  in  search  of  truth,  encourages  me  to 
dedicate  to  you  the  following  pages ;  while  I  would  also 
express  my  gratitude  to  several  distinguished  Naturalists  who 
have  assisted  me  in  carrying  them  through  the  Press. 

Believe  me,  dear  Sir  Charles, 

Yours  very  faithfully, 

W.  S.  SYMONDS. 


Pexdock  Rectory,  Tewkesbury, 
January,  1861. 
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INTRODUCTION. 

It  has  been  eloquently  and  truly  said,  that  every¬ 
thing  in  Nature  is  engaged  in  writing  its  own  history  : 
“  the  planet  and  the  pebble  are  attended  by  their 
shadows,  the  rolling  rock  leaves  its  furrows  on  the 
mountain-side,  the  river  its  channel  in  the  soil,  the 
animal  its  bones  in  the  stratum ;  the  fern  and  leaf 
inscribe  their  modest  epitaphs  on  the  coal,  and  the 
falling  drop  sculptures  its  story  on  the  sand  and  on 
the  stone;”  yet  it  must  not  be  imagined  that  the 
revelations  of  that  history  will  be  divulged  to  those 
who  seek  them  not,  for  Nature’s  truths  are  “  whis¬ 
pered  rather  than  outspoken.” 

Many  persons,  in  a  scientific  age,  would  become 
scientific  without  the  labour  of  study,  and  imagine 
that  knowledge  may  be  acquired  by  some  popular, 
but  ideal  method,  requiring  no  more  mental  fatigue 
or  patient  research  than  reading  a  novel  or  perusing 
a  love  ditty.  Ladies  would  fain  study  chemistry  as 
they  sigh  over  the  last  new  novel ;  while  the  “  sworn 
horse-courser  ”  wonders  that  the  marvels  of  astro¬ 
nomy  are  not  so  much  adapted  to  his  capacity  for 
knowledge  as  are  the  lucubrations  of  the  E-acing 
Calendar,  or  that  the  perigee  is  more  intricate  than  the 
pedigree  of  an  “  Eclipse.” 

There  are  men  believing  themselves  educated, 
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who  “  occupy  themselves  with  trivialities,  and  are 
indifferent  to  the  grandest  phenomena — care  not  to 
understand  the  architecture  of  the  heavens,  but  are 
deeply  interested  in  some  contemptible  controversy 
about  the  intrigues  of  Mary  Queen  of  Scots — are 
learnedly  critical  over  a  Greek  ode,  and  pass  by  with¬ 
out  a  glance  that  grand  epic  written  by  the  finger  of 
God  upon  the  strata  of  the  earth!” — while  others, 
possessing  very  limited  means  and  opportunities  of 
studying  God’s  works,  nevertheless,  as  far  as  those 
means  allow,  do  study  them,  and  find  a  great  increase 
of  happiness  arising  from  the  pursuit  of  such  know¬ 
ledge,  and  of  the  gifts  that  Nature  has  in  store  for 
the  humblest  of  her  disciples. 

In  these  pages  I  shall  endeavour  to  explain  how  any 
person,  wishing  to  become  acquainted  with  the  leading 
principles  of  Natural  History,  may,  by  pursuing  the 
study  with  system  and  method,  proceed  from  one  sub¬ 
ject  to  the  other  without  falling  into  the  maze  of  intri¬ 
cacy  which  generally  besets  those  who  commence 
such  investigations  without  method,  and  who  are 
altogether  ignorant  of  the  first  elements  that  con- 
stitute  a  single  branch  of  that  far-spreading  tree 
whose  roots  are  planted  in  the  depths  of  remotest 
time,  and  whose  upper  boughs  are  ever  growing 
upwards  and  onwards  to  the  remotest  future. 

I  have  had  personal  experience  of  the  necessity 
of  beginning  at  the  right  end.  Many  years  ago  I 
commenced  the  study  of  fossil  shells  and  plants, 
without  the  slightest  know  ledge  of  the  history  of  the 
animals  that  inhabit  recent  shells,  or  of  the  physi¬ 
ology  of  living  plants,  and,  as  a  natural  consequence, 
I  became  confused  with  terms  and  definitions  of 
which  I  knewT  nothing,  and,  like  the  youth  who  is 
crammed  with  Virgil  before  he  has  mastered  the 
Latin  grammar,  had  to  endure  the  mortifying  dis¬ 
covery,  that  after  months  of  study  I  was  still  an  utter 
ignoramus. 

“Natura  non  fa«it  saltum”  is  an  old  adage,  and 
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its  truth  is  now  being  realized  throughout  the  whole 
history  of  the  animal  and  vegetable  kingdom,  past 
and  present ;  from  the  creation  of  the  oldest  known 
Cambrian  fossil  to  the  creation  of  spiritual  and  intel¬ 
lectual  man. 

The  contemplation  of  the  animal  kingdom  reveals  a 
wondrous  unity  of  plan  and  of  structure  ;  and,  not¬ 
withstanding  the  vast  numbers  of  animals  that  now 
exist  on  this  planet,  we  learn  that  all  have  been  con¬ 
structed  upon  a  few  original  types. 

PRIMARY  DIVISIONS. 

The  animal  kingdom  wras  divided  by  the  celebrated 
Cuvier  into  four  sub-kingdoms — Yeetebeata,  Mol- 
ltisca,  Aeticulata,  Eadiata.  Eecent  naturalists, 
however,  have  separated  certain  organisms,  called 
Peotozoa,  from  the  Eadiata,  and  thus  have  erected 
five  sub-kingdoms,  which  are  arranged  as  follows  : — 

1.  Vertebrata.  —  Animals  that  have  a  backbone 
and  internal  skeleton ;  as  man,  birds,  reptiles,  fish. 

2.  Mollusca. — Soft-bodied  animals,  at  the  head  of 
which  are  ranked  the  nautilus  and  cuttle-fish,  with 
their  allies,  the  extinct  belemnites,  ammonites,  and 
orthoceratites ;  and  which  include  the  shell-bearing 
animals,  as  sea-snails,  whelks,  cowries,  mussels,  oysters, 
terebratulse,  lingulae,  &c. 

3.  Articulata. — Jointed  animals  ;  as  insects,  cen¬ 
tipedes,  scorpions,  spiders,  lobsters,  cy  clops,  barnacles, 
and  the  extinct  trilobites  and  eurvpteri. 

4.  JRacliata,  or  Coelenterata  — Eayed  animals.  This 
sub-kingdom  includes  sea-cucumbers,  sea-urchins, 
starfish,  crinoids  (or  stone  lilies),  corals,  and  the 
extinct  pentremites,  cystideans,  and  graptolites. 

5.  Protozoa. — Minute  beings  “retaining  the  form 
of  nucleated  cells,  which  manifest  the  common  organic 
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characters,  but  without  the  distinctive  superadditions 
of  true  plants  or  animals.”*  Sponges,  foraminifera, 
and  infusorial  animalcules  are  included  in  this  sub¬ 
kingdom. 

These  plans  of  animal  architecture  are  altered  and 
modified  in  a  thousand  ways.  However  ungallant,  it 
is  more  necessary  to  separate  the  “  lassie  fair  and 
gentle”  from  the  nightingale  and  dove,  than  from 
the  hippopotamus  or  whale;  while  the  winged 
butterfly  of  the  air  is  far  more  nearly  allied  to  the 
centipede  or  scorpion  than  it  is  to  the  humming-bird 
or  bat. 

The  sub  -  kingdoms,  therefore,  are  divided  into 
Classes,  Okdeps,  Families,  Geneka,  Species. 

Vertebrate  animals  are  divided  into  four  Classes — 
Mammals,  Bills,  Beptiles,  and  Fishes. 


*  “  Palaeontology,”  by  Professor  Owen,  p.  4. 
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CHAPTEB  I. 


Class  I. — M  A  M  M  ALIA, 

Animals  that  suckle  their  young. 

The  Class  Mammalia  is  divided  into  different 
Orders,  and  the  following  is  the  recent  classification 
of  Professor  Owen  : — 


Order  1. 


9  9 


2. 


99 


3. 


99 


4. 


9  9 


5. 


99 

99 


6. 

7. 


99 

99 


8. 

9. 


„  10. 

„  11. 

„  12. 


99 


13. 


99 


14. 


99 


15. 


ARC  H  ENCEP  H  ALA  ( perfect  -  brained) . 

Bimana  (two-handed  animals) — man. 
GYRENCEPHALA  (convolute-brained). 

Quadrumana  (four-handed  animals ) — monkeys  of  the 
old  world,  American  monkeys,  lemurs. 

Carnivora  (flesh- eaters)  —  lion,  wolf,  hyena,  bear, 
racoon,  badger,  seal,  morse. 

Artiodactyla  (even-toed,  two  or  four,  animals) — hippo¬ 
potamus,  pig,  camel,  stag,  cow,  sheep. 

Perissodact tla  (odd-toed,  one  or  three,  animals)  — 
horse,  rhinoceros,  hyrax,  tapir. 

Proboscidea  (animals  with  a  proboscis) — elephants. 

Toxodontia  (an  extinct  family ,  three  species  of  which  are 
known  from  rocks  in  South  America) — toxodon. 

Sirenia  (sirens) — dugong,  manatee. 

Cetacea  (ivhale  animals) — whale,  porpoise,  dolphin. 

LISSEN CEPHAL A  (smooth-brained). 

Cheiroptera  fiand-winged  animals) — pteropus,  bats, 
vampire. 

Insectivora  (insect-eaters) — hedgehog,  shrew,  mole. 

Edentata  (animals  wanting  teeth  in  the  fore  part  of 
their  jaw) — sloth,  armadillo,  anteater. 

Rodentia  (gnawers)  —rat,  hare,  squirrel,  beaver,  por¬ 
cupine. 

LYENCEPHALA  (loose-brained). 

Marsupialia  (pouched  animals) — kangaroo,  wombat, 
opossum,  dasyurus,  koala,  &c. 

Monotremata  (single  -  vented  animals)  —  platypus, 
echidna. 
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Order  1. — BIMAIf  A. 

Man. 

The  ancient  history  of  the  human  race,  and  the 
question  whether  a  rude,  primitive  race  of  men  existed 
at  an  epoch  far  more  remote  than  is  usually  ascribed  to 
the  creation  of  man,  now  excites  considerable  interest. 

Certain  flints  have  been  found,  in  post-tertiary 
deposits,  that  appear  to  have  been  fashioned  by  human 
hands  into  tools  and  implements  of  warfare  and  the 
chase.  The  geological  age  of  these  post-tertiary 
deposits  has  been  determined  to  be  immensely  remote 
when  compared  with  the  chronology  of  the  Jews,  or 
the  aunals  of  history  or  tradition.  With  regard  to  the 
human  manufacture  of  the  flints,  I  am  no  archaeologist, 
and  will  not  express  an  opinion ;  but  with  respect  to 
the  age  of  the  beds,  having  heard  and  read  the  evidence 
of  such  men  as  Boucher  de  Perthes,  Lyell,  Prestwich, 
and  Falconer,  I  should  as  soon  think  of  believing  that 
Professor  Owen  was  incapable  of  detecting  the  dif¬ 
ference  between  the  skeleton  of  a  lion  and  an  ass,  or 
that  my  friend  Mr.  Lees  #  could  not  distinguish  a 
primrose  from  a  “  daisy  trim,”  as  of  questioning  the 
authority  of  the  geologists  I  have  mentioned,  upon  the 
age  of  those  particular  post-tertiary  deposits,  upon 
which  they  have  expended  so  much  of  the  labour  of 
their  lives,  and  upon  which  they  have  brought  to  bear 
every  expedient  of  experience  and  research. 

Many  questions  occupy  the  attention  of  philoso¬ 
phers  respecting  the  primordial  organic  type  of 
humanity,  the  unity  of  the  race,  and  indigenous  races 
of  men.  Those  who  take  an  interest  in  speculating 
on  such  intricate  problems  will  find  food  for  thought 
in  the  enormous  difference  between  man  degraded,  and 
man  elevated,  educated,  and  spiritualized  ;  between  the 
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idolatrous  savage  and  the  lord  of  the  telescope,  the 
steam-engine,  and  the  electric  telegraph. 

The  theology  of  science  is  at  present  in  its  infancy, 
and  consequently  liable  to  multitudes  of  errors. 
When  the  theologian  shall  have  become  moreconver- 
sant  with  God’s  works,  and  the  scientific  man  more 
of  a  theologian,  we  shall  obtain  more  light.  The  laws 
of  creation  are  the  laws  of  God,  and  so  also  is  the 
law  of  revelation  to  man’s  spirit. 

Without  referring  to  the  subject  under  its  religious 
aspect,  I  conceive  that  science  teaches  that  there  is 
an  impassable  hiatus  between  the  intellectual  capa¬ 
cities  of  the  lowest  race  of  men  and  those  of  the 
highest  race  of  apes. 

it  is  impossible  to  select  a  more  degraded  race  of 
men,  for  example,  than  the  Hock  Veddahs,  so  graphi¬ 
cally  described  by  Sir  Emerson  Tennent,  in  his  ad¬ 
mirable  work  on  Ceylon. 

“  Their  language  is  limited  to  a  very  few  words  ; 
and  so  degraded  are  some  of  these  wretched  outcasts, 
that  it  appears  doubtful  in  certain  cases  whether 
they  possess  any  language  whatever.  .  .  .  They  have 
no  knowledge  of  a  God,  nor  of  a  future  state ;  no 
temples,  no  idols,  no  altars,  prayers  nor  charms;  and, 
in  short,  no  instinct  of  worship,  except,  it  is  reported, 
some  addiction  to  ceremonies  analogous  to  devil- 
worship,  in  order  to  avert  storms  and  lightning.  .  .  . 
So  rude  are  the  Veddahs  in  all  respects,  that  they  do 
not  even  bury  their  dead,  but  cover  them  with  leaves 
and  brushwood  in  the  jungles.  ...  In  form  they  are 
miserable  objects,  active  but  timid,  and  athletic  though 
deformed,  with  large  heads  and  misshapen  limbs.” 

They  have  “  projecting  mouths,  prominent  teeth, 
flattened  noses,  stunted  stature.  .  .  .  The  children 
are  unsightly  objects,  entirely  naked,  with  misshapen 
joints,  huge  heads,  and  protuberant  stomachs  ;  the 
women  the  most  repulsive  specimens  of  humanity  ever 
seen  in  any  country.  .  .  .  The  Hock  Veddahs  have 
no  idea  of  time  or  distance ;  no  name  for  hours,  days, 
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or  years.  They  have  do  doctors,  and  no  knowledge 
of  medicine  beyond  the  practice  of  applying  bark  and 
leaves  to  a  wound.  They  have  no  games,  no  amuse¬ 
ment,  no  music  ;  and  as  to  education,  it  is  so  utterly 
unknown  that  the  wild  Yeddahs  are  unable  to  count 
beyond  five  on  their  own  fingers.”  I  do  not  think  it 
possible  to  select  examples  of  men  degraded,  more 
striking  than  these  savages  of  Ceylon.  Yet  we  must 
never  forget  that  these  Yeddahs  showed,  on  the  very 
first  attempt  of  civilization,  that  they  possessed  the 
human  element  of  progress  and  improvement.  In 
one  colony,  at  Oomany,  so  remarkable  is  the  change 
that  the  whole  community  have  become  Christians. 
“  Their  former  appellation,  derived  from  the  pecu¬ 
liarity  of  their  habits,  can  no  longer  apply  ;  the  dis¬ 
tinction  of  Bock  Yeddahs  has  ceased  to  exist  in  that 
part  of  the  country  ;  all  having  more  or  less  adopted 
the  habits  of  villagers.” 

The  Bushman  of  Africa  is  another  instance  of  what 
we  may  term  a  degraded  man ;  or,  at  least,  of  an 
intellectually  undeveloped  man;  yet,  however  degraded 
the  man  may  be,  he  possesses  the  power  of  progress  ; 
be  has  been  endowed  with  mental  faculties  capable 
of  improvement,  which  education  immediately  tends 
to  develop. 

The  earliest  record  of  the  existence  of  man,  as  an 
inhabitant  of  this  planet,  is  immensely  posterior  to 
that  Dawn  epoch  (Eocene)  in  which  the  oldest  known 
ape,  the  Eopithecus,  is  known  to  have  lived.  Our  first 
knowledge  of  man  is  that  he  appears  as  a  reasoning 
being.  Apes  were  apes  myriads  of  ages  before  we  have 
any  evidence  of  man’s  existence,  and  are  apes  still. 

The  oldest  human  bones  are  contemporaneous  with 
our  recent  animals.  The  oldest  human  implements  are 
from  Glacial  (?)  drifts  in  France.  These  are  associated 
with  the  bones  of  animals,  some  of  which  are  extinct 
throughout  the  continent  of  Europe.  The  fossil  skeleton 
of  a  woman  from  Guadaloupe,  in  the  British  Museum, 
is  from  a  raised  beach,  and  comparatively  recent. 
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Order  2. —  QUADEUMANA. 

Four-handed  animals. 

The  term  quadrumana  (four-handed)  is  applied  to 
animals  the  extremities  of  whose  limbs  resemble  the 
human  hand,  so  that  they  climb  with  ease.  This 
order  is  subdivided  into  three  families  : — 

1.  Catarhini  (Old-AVorld  monkeys). 

2.  Platyehini  (American  monkeys). 

3.  Strefsirhini  (Lemurs). 

The  apertures  of  the  nostrils  in  these  groups  pre¬ 
sent  distinguishing  features.  As  an  instance  of  the 
difficulty  of  drawing  a  broad  line  of  demarcation 
between  those  animals  which  appear  to  afford  inter¬ 
mediate  links  of  transition,  I  would  draw  your  atten¬ 
tion  to  the  Lemurs,  one  of  which,  the  flying  Lemur, 
seems  to  connect  the  four-handed  animals  or  monkeys 
with  the  wing-handed  animals  or  bats.  The  Lemurs 
inhabit  the  island  of  Madagascar,  and  Cuvier  ranked 
the  winged  Lemur  (Galeopithecus)  with  the  bats. 
Some  comparative  anatomists  believe  that  there  is  a 
gradation  from  the  monkeys  through  the  Lemurs, 
Galagos,  and  Galeopithecus,  to  the  bats. 

Lor  an  account  of  the  comparative  anatomy  of  the 
most  highly  developed  apes,  I  cannot  do  better  than 
refer  my  readers  to  the  elaborate  paper  by  Professor 
Owen  on  the  far-famed  Gorilla. # 

In  structure,  the  gorilla  offers  the  nearest  approach 
to  man  of  any  known  ape,  recent  or  fossil.  Professor 
Owen,  when  comparing  the  structure  of  the  highest 
of  the  Quadrumana  with  man,  thus  expressed  himself 

*  “  On  the  Gorilla  ”  ( Troglodytes  Gorilla),  Proc.  Zool.  Soc.  of 
London,  Jan.  11,  1859. 
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at  the  late  meeting  of  the  British  Association  at 
Oxford : — 

“Taking  the  brain  of  the  gorilla,  it  presented  more  differences, 
as  compared  with  the  brain  of  man,  than  it  d.d  when  compared 
with  the  brains  of  the  very  lowest  and  most  problematical  form 
of  the  Quadrumana.  The  deficiencies  in  cerebral  structure  be¬ 
tween  the  gorilla  and  man  were  immense.  The  posterior  lobes 
of  the  cerebrum  in  man  presented  parts  which  were  wholly 
absent  in  the  gorilla.  The  same  remarkable  differences  of 
structure  were  seen  in  other  parts  of  the  body  ;  yet  he  would 
especially  refer  to  the  structure  of  the  great  toe  in  man,  which 
was  constructed  to  enable  him  to  assume  the  upi'ight  position  ; 
whilst  in  the  lower  monkeys  it  was  impossible,  from  the  struc¬ 
ture  of  their  feet,  that  they  should  do  so.”* 

We  should  not,  however,  be  dealing  fairly  with  our 
readers,  if  we  did  not  state  that  at  least  one  distin¬ 
guished  comparative  anatomist  differs  from  Professor 
Owen  on  the  brain  structure  of  the  Gorilla.  At 
Oxford,  Professor  Huxley  replied  at  some  length  to 
the  remarks  of  Professor  Owen: — 

“He  denied  altogether  that  the  difference  between  the  brain 
of  the  gorilla  and  man  was  so  great  as  represented  by  Professor 
Owen,  and  appealed  to  the  published  dissections  of  Tiedemann 
and  others.  From  the  study  of  the  structure  of  the  brain  of 
the  Quadrumana,  he  maintained  that  the  difference  between 
man  and  the  highest  monkey  was  not  so  great  as  between  the 
highest  and  the  lowest  monkey.  He  maintained  also,  with 
regard  to  the  limbs,  that  there  was  more  difference  between  the 
toeless  monkeys  and  the  gorilla,  than  between  the  latter  and 
man.  He  believed  that  the  great  feature  which  distinguished 
man  from  the  monkey  was  the  gift  of  speech.” 

With  regard  to  the  habits  and  nature  of  the  go¬ 
rilla,  the  following  is  the  interesting  description  given 
by  Professor  Owen  in  the  paper  on  the  gorilla,  already 
alluded  to  : — 

“  Gorilladand  is  a  richly-wooded  extent  of  the  western  part 
of  Africa,  traversed  by  the  rivers  Danger  and  Gaboon,  and  ex- 


*  Alkenceum,  July  7,  1860. 
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tending  from  the  equator  to  the  10th  or  15th  degree  of  sou<h 
latitude.  The  part  where  the  gorilla  has  been  most  frequently 
met  with,  presents  a  succession  of  hill  and  dale,  the  heights 
crowned  with  lofty  trees,  the  valleys  covered  by  coarse  grass, 
with  partial  scrub  or  scattered  shrubs.  Fruit-trees  of  various 
kinds  abound  both  on  the  hills  anti  in  the  valleys  ;  some  that 
are  crude  and  uncared  for  by  the  Negroes  are  sought  out  and 
greedily  eaten  by  the  gorillas  ;  and  as  different  kinds  come  to 
maturity  at  different  seasons,  they  afford  the  great  denizen  of 
the  woods  a  successive  and  unfailing  supply  of  indigenous  fruits. 

“  Fruits  and  other  rich  and  nutritious  productions  of  the 
vegetable  kingdom,  constitute  the  staple  food  of  the  gorilla,  as 
they  do  of  the  chimpanzee.  The  molar  teeth,  which  alone  truly 
indicate  the  diet  of  an  animal,  accord  with  the  statements  as  to 
the  frugivorous  character  of  the  gorilla  ;  but  they  a'so  suffi¬ 
ciently  answer  to  an  omnivorous  habit  to  suggest  that  the  eggs 
and  callow  brood  of  nests  discovered  in  the  trees  frequented  by 
the  gorilla  might  not  be  unacceptable. 

“The  gorilla  makes  a  sleeping-place  like  a  hammock,  con¬ 
necting  the  branches  of  a  sheltered  and  thickly-leaved  part  of  a 
tree  by  means  of  the  long  tough  slender  stems  of  parasitic 
plants,  and  lining  it  with  the  broad  dried  fronds  of  palms,  or 
with  long  grass.  This  hammock-like  abode  may  be  seen  at 
different  heights,  from  10  to  40  feet  from  the  ground,  but  there 
is  never  more  than  one  such  nest  in  a  tree. 

“They  avoid  the  abodes  of  man,  but  are  most  commonly  seen 
in  the  months  of  September-,  October,  and  November,  after  the 
Negroes  have  gathered  their  outlying  rice-crops,  and  have 
returned  from  the  ‘  bush  ’  to  the  village.  So  observed,  they  are 
described  to  be  usually  in  pairs  ;  or,  if  more,  the  addition  con¬ 
sists  of  a  few  young  ones,  of  different  ages,  and  apparently  of 
one  family.  The  gorilla  is  not  gregarious.  The  parents  may 
be  seen  sitting  on  a  branch,  resting  the  back  against  the  tree- 
trunk — the  hair  being  generally  rubbed  off  the  back  of  the  old 
gorilla  from  that  habit— perhaps  munching  fruit,  whilst  the 
young  gorillas  are  at  play,  leaping  and  swinging  from  branch  to 
branch,  with  hoots  or  harsh  cries  of  boisterous  mirth. 

“If  the  old  male  be  seen  alone,  or  when  in  quest  of  food,  he 
is  usually  armed  with  a  stout  stick,  which  the  Negroes  aver  to 
be  the  weapon  with  which  he  attacks  his  chief  enemy  the  ele¬ 
phant.  Not  that  the  elephant  directly  or  intentionally  injures 
the  gorilla,  but,  deriving  its  subsistence  from  the  same  source, 
the  ape  regards  the  great  proboscidian  as  a  hostile  intruder. 
When,  therefore,  he  discerns  the  elephant  pulling  down  and 
wrenching  off  the  branches  of  a  favourite  ti-ee,  the  gorilla,  steal¬ 
ing  along  the  bough,  strikes  the  sensitive  proboscis  of  the  ele¬ 
phant  with  a  violent  blow  of  his  club,  and  drives  off  the  startled 
giant  trumpeting  shrilly  with  rage  and  pain. 
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“  In  passing  from  one  detached  tree  to  another,  the  gorilla  is 
said  to  walk  semi-erect,  with  the  aid  of  his  club,  but  with  a 
waddling  awkward  gait ;  when  without  a  stick,  he  has  been 
seen  to  walk  as  a  biped,  with  his  hands  clasped  across  the  back 
of  his  head,  instinctively  so  counterpoising  its  forward  pro¬ 
jection. 

“The  young  men  of  the  Gaboon  tribe  make  armed  excursions 
into  the  forests,  in  quest  of  ivory.  The  enemy  they  most  dread 
on  these  occasions  is  the  gorilla.  If  they  have  come  unawares 
too  near  him  with  his  family,  he  does  not,  like  the  lion,  sulkily 
retreat,  but  comes  rapidly  to  the  attack,  swinging  down  to  the 
lower  branches,  and  clutching  at  the  nearest  foe.  The  hideous 
aspect  of  the  animal,  with  his  green  eyes  flashing  with  rage,  is 
heightened  by  the  skin  over  the  prominent  roof  of  the  orbits 
being  drawn  rapidly  backward  and  forward,  with  the  hair 
erected,  causing  a  horrible  and  fiendish  scowl.  If  fired  at  and 
not  mortally  hit,  the  gorilla  closes  at  once  upon  his  assailant, 
and  inflicts  most  dangerous,  if  not  deadly  wounds,  with  his 
sharp  and  powerful  tusks.  The  commander  of  a  Bristol  trader 
told  the  author  he  had  seen  a  negro  at  the  Gaboon  frightfully 
mutilated  by  the  bite  of  the  gorilla,  from  which  he  had  recovered. 
Another  negro  exhibited  to  the  same  voyager  a  gun-barrel  bent 
and  partly  flattened  by  the  bite  of  a  wounded  gorilla,  in  its 
death-struggle.  Negroes,  when  stealing  through  the  gloomy 
shades  of  the  tropical  forest,  become  sometimes  aware  of  the 
proximity  of  one  of  these  frightfully  formidable  apes  by  the 
sudden  disappearance  of  one  of  their  companions,  who  is  hoisted 
up  into  the  tree,  uttering,  perhaps,  a  short  choking  cry.  In  a 
few  minutes  he  falls  to  the  ground  a  strangled  corpse.  The 
gorilla,  watching  liis  opportunity,  has  let  down  his  huge  hind 
hand,  seized  the  passing  negro  by  the  neck,  with  vice-like  grip, 
has  drawn  him  up  to  higher  branches,  and  dropped  him  when 
his  struggles  had  ceased. 

“  The  strength  of  the  gorilla  is  such  as  to  make  him  a  match 
for  a  lion,  whose  tusks  his  own  almost  rival.  Over  the  leopard, 
invading  the  lower  branches  of  the  gorilla’s  dwelling-tree,  he 
will  gain  an  easier  victory  ;  and  the  huge  canines,  with  which 
only  the  male  gorilla  is  furnished,  doubtless  have  been  assigned 
to  him  for  defending  his  mate  and  offspring. 

“  The  redeeming  quality  in  this  fragmentary  history  of  the 
gorilla  is  the  male’s  care  of  his  family,  and  the  female’s  devotion 
to  her  young. 

“It  is  reported  that  a  Trench  natural-history  collector,  ac¬ 
companying  a  party  of  the  Gaboon  negroes  into  the  gorilla 
woods,  surprised  a  female  with  two  young  ones  on  a  large 
boabdad  ( Adansonia ),  which  stood  some  distance  from  the 
nearest  clump.  She  descended  the  tree  with  her  youngest 
clinging  to  her  neck,  and  made  off  rapidly  on  all- fours  to  the 
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forest,  and  escaped.  The  deserted  young  one  on  seeing  the 
approach  of  the  men,  began  to  utter  piercing  cries.  The  mother, 
having  disposed  of  her  infant  in  safety,  returned  to  rescue  the 
older  offspring;  but  beforeshe  could  descend  with  it,  her  retreat 
was  cut  off.  Seeing  one  of  the  negroes  level  his  musket  at  her, 
she,  clasping  her  young  with  one  arm,  waved  the  other,  as 
if  deprecating  the  shot.  The  ball  passed  through  her  heart, 
and  she  fell  with  her  young  one  clinging  to  her.  It  was  a 
male,  and  survived  the  voyage  to  Havre,  where  it  died  on 
arriving. 

“A  bold  negro,  the  leader  of  an  elephant-hunting  expedition, 
being  offered  a  hundred  dollars  if  he  would  bring  back  a  live 
gorilla,  replied,  ‘  If  you  gave  me  the  weight  of  yonder  hill  in 
gold  coins,  I  could  not  do  it !  ’ 

“All  the  terms  of  the  aborigines  in  reference  to  the  gorilla 
imply  their  opinion  of  his  closa  kinship  to  themselves.  But  they 
have  a  low  opinion  of  his  intelligence.  They  say  that  during 
the  rainy  season  he  builds  a  house  without  a  roof.  The  natives 
on  their  hunting  excursions  light  fires  for  their  comfoi't  and  pro¬ 
tection  by  night ;  when  they  have  gone  away,  they  affirm  that 
the  gorilla  will  come  down  and  warm  himself  at  the  smouldering 
embers,  but  has  not  wit  enough  to  throw  on  more  wood,  out  of 
the  surrounding  abundance,  to  keep  the  fire  burning, — ‘  the 
stupid  old  man  !  ’  ” 

The  Monkey-House  at  the  Zoological  Gardens  in 
Regent's  Park  contains  many  species  and  characteristic 
forms  of  the  monkey  tribe,  and  entire  skeletons  of 
the  gorilla  may  be  seen  in  the  British  Museum.  My 
friend  Mr.  Sclater  describes  the  most  characteristic 
species  in  the  Zoological  Gardens,  in  his  Guide-book, 
sufficiently  for  the  principles  of  study  and  examina¬ 
tion. 

Fossil  remains  of  monkeys  have  been  found  in  de¬ 
posits  of  the  tertiary  ages  in  India,  France,  Greece,  and 
England.  Pithecus  being  the  Greek  name  for  monkeys 
in  general,  the  fossil  genera  are  named  Eopithecus,Plio- 
pithecus,  Dryopithecus,  &c.,  according  to  the  charac¬ 
teristics  exhibited  by  their  fossil  remains,  or  the  age 
of  the  deposits  in  which  they  are  discovered.  A  fossil 
species  of  Macacus  was  associated  with  the  elephant 
and  rhinoceros  in  England  during  the  period  of  the 
later  tertiary  fresh-water  deposits.  Extinct  species 
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have  been  discovered  in  strata  of  the  Dawn  or  Eocene 
epoch  of  geologists,  as  already  mentioned. 

Eocene  is  the  term  invented  by  Sir  C.  Lyell  for  the 
lowest  and  most  ancient  group  of  those  tertiary  rocks 
which  succeed  the  secondary  group  of  deposits  in 
stratigraphical  position,  and  in  which  the  prototypes 
of  almost  all  existing  mammals  for  the  first  time  make 
their  appearance.  Eocene  means  the  Dawn  of  recent 
animals.  The  Miocene  deposits,  which  succeed  the 
Eocene  tertiaries,  contain  fewer  recent  animals  than 
the  Pliocene,  while  in  the  Pleistocene  deposits,  which 
are  the  latest  of  the  Pliocene,  more  than  three-fourths 
of  the  fossils  are  of  existing  species. 


The  Eocene  Period. 

Species  of  shells  are  known  to  be  much  longer-lived 
than  those  of  mammalia,  and  many  species  and  genera 
of  mammals  have  been  called  into  existence,  lived  for 
ages,  and  become  extinct,  during  the  period  that  most 
of  our  common  mollusks  have  been  living  in  our  seas. 

The  meaning  of  the  term  dawn,  as  applied  to  the 
life  of  former  days,  may  be  understood  when  we  say, 
that  of  all  the  thousands  of  fossils,  consisting  of  speci¬ 
mens  of  plants,  shells,  fish,  reptiles,  birds,  and  mam¬ 
mals  disinterred  from  the  Eocene  tertiaries,  only  five 
per  cent,  of  the  shells  are  still  living,  and  fewer  of  the 
other  animals.  During  that  dawn  epoch,  the  sites  of 
London  and  Paris  were  washed  over  b}r  the  waves  of 
a  rolling  sea,  tenanted  by  sharks  and  turtles.  Livers 
flowed  into  it  and  washed  down  the  remains  of  strange 
tapir-like  land  quadrupeds,  and  among  them  the  re¬ 
mains  of  monkeys.  The  trees  that  flourished  on  the 
land  are  known  to  be  allied  to  the  spice-trees  and  the 
palms  by  their  leaves  and  fruit.  Thus  the  climate 
of  the  dawn  epoch  in  these  latitudes  is  believed  to 
have  been  warmer  than  the  present  climate  of  Great 
Britain. 
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The  Miocene  Period. 

The  proportion  of  living  species  of  shells  in  these 
deposits  is  considered  to  be  about  25  per  cent.  AVith 
the  exception  of  some  deposits  at  Hempstead,  in  the 
Isle  of  Wight,  and  some  volcanic  ash-beds,  containing 
the  remains  of  plants,  associated  with  lavas,  in  the 
west  of  Scotland,  we  have  no  rocks  of  this  age  in 
Great  Britain. 

We  know,  however,  from  the  revelations  of  these 
deposits  in  other  lands,  that  the  geographical  changes 
of  land  and  water  surface  have  been  enormous  since 
the  commencement  of  the  Miocene  epoch.  The  At¬ 
lantic  rolls  its  waves  over  the  site  of  an  extinct  con¬ 
tinent  that  stretched  its  hills  and  vales  north  and 
south,  east  and  west,  in  that  Miocene  epoch.  During 
this  period  the  volcanic  mountains  of  central  Prance 
were  in  full  action,  and  there  tuffs  and  ashes  have 
preserved  hundreds  of  relics  of  animals  then  living ; 
while  thousands  of  square  miles  of  what  was  an  ocean- 
bed  during  the  Miocene  period,  have,  in  India,  been 
elevated  into  lands,  and  now  furnish  hundreds  of 
skeletons  of  extinct  animals  that  were  swept  into  the 
waters  and  preserved  in  silt  and  mud. 

The  Pliocene  Period- 

In  rocks  of  this  age,  the  number  of  fossil  shells 
identical  with  forms  now  living,  ranges  from  50  to  70 
per  cent.  The  enormous  lapse  of  ages  that  must  have 
gone  by  between  the  close  of  the  Pliocene  period  and 
the  Decent  or  present  period,  may  be  gathered  from  the 
fact  that  the  wondrous  Glacial  period  intervened,  with 
all  the  arctic  phenomena,  extending  over  thousands  of 
years. 
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The  G-lacial  and  Pleistocene*  Epochs. 

One  of  the  marvels  revealed  by  the  relics  of  animals 
and  plants  entombed  in  the  rocks,  is  the  fact  that,  as 
this  planet  circles  in  space  around  the  sun,  changes 
of  climate  are  gradually  brought  about,  though 
myriads  of  ages  elapse  between  the  commencement  of 
such  a  change,  the  fulfilment  of  the  epoch,  its  close, 
and  the  commencement  of  the  change  that  ensues. 
I  mentioned  that  in  the  Eocene  epoch,  the  whole 
history  of  animal  life,  and  plant  life,  tells  us  that 
a  warmer  climate  than  we  now  enjoy  appertained 
to  Great  Britain,  owing,  probably,  to  certain  geogra¬ 
phical  distributions  of  land  surface,  and  water  surface, 
to  the  history  of  which  we  have  not  found  the  clue. 
Ages  and  ages  passed  away,  and  even  in  the  Pliocene 
epoch,  during  the  deposition  of  a  series  of  beds 
termed  the  Coralline  crag,  the  presence  of  such  shells 
as  Pyrula,  Cassidaria,  Terebra,  Voluta,  prove  a  warmer, 
and,  as  it  were,  more  southern  influence  in  our  seas.f 
Yet  in  the  beds  that  succeed  the  Coralline  crag  (the 
lied  crag),  there  is  good  proof  of  the  commencement 
of  a  refrigeration  of  climate,  and  which  refrigeration 
of  climate  went  on  for  age  after  age,  until  glaciers 
filled  every  mountain  valley  in  Scotland  and  Wales, J 
until  the  seas  were  floated  over  by  drifting  icebergs 
and  icerafts,  depositing  their  burdens  of  drifting 
boulders  as  they  melted.  The  Glacial  epoch  passed 
away  during  the  lapse  of  ages,  and  a  more  temperate 
climate  succeeded  ;  it  may  be  to  be  again  succeeded, 
in  the  far  off  futurity,  by  warmer  and  again  by 
colder  climatal  influences  than  now  affect  our  present 
temperate  modifications. 

*  A  term  signifying  that  the  fossils  found  in  Pleistocene 
deposits  belong  almost  wholly  to  living  species. 

f  Woodward  on  Recent  and  Fossil  Shells,  p.  421. 

X  See  Professor  Ramsay’s  work  on  the  Glaciers  of  Wales,  in 
the  contributions  of  the  Alpine  Club. 
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Order  3.— CARNIVORA. 

Flesh-eating  animals. 

Beasts  of  prey,  as  the  Carnivora  are  sometimes 
called,  are  divided  into  three  groups,  according  to  the 
structure  of  their  feet : — 

1.  Digitigrada  (toe- walkers) — lion,  wolf,  hyena,  weasel. 

2.  Plantigrada  (flat-soled  walkers) — bear,  racoon,  badger. 

3.  Pinnigrada  (fin-footed) — seal,  morse. 

1.  Digitigrada. — It  is  veil  for  the  tyro  to  become 
acquainted  with  the  structure  of  a  carnivorous  jaw, 
and  to  study  its  adaptation  for  the  destruction  of 
other  animals.  We  recommend,  as  a  first  step,  a 
knowledge  of  teeth,  and  the  difference  between  in¬ 
cisors,  canines,  and  molars.  This  may  seem  a  simple 
recommendation,  but  as  I  have  known  the  jaw  of  a 
boar  labelled  as  that  of  a  wolf,  it  may  not  be  altogether 
unnecessary. 

An  examination  of  the  dentition  of  the  Norway 
wolf  and  the  brown  hyena  will  convince  the  observer 
that  those  animals  were  never  intended  to  associate 
with  lambs.  If  this  be  a  law  and  truth  of  the  Creator’s 
established  now,  it  was  also  a  truth  millions  of  ages 
ago. 

It  is  well  also  for  the  student  of  Natural  History 
to  take  every  opportunity  of  examining  living  forms 
of  animals,  and  their  prepared  skeletons.  The  writer 
of  these  Notes  has  received  great  advantage  from 
occasional  visits  to  London,  and  a  few  days’  quiet 
reflection  in  the  British  Museum,  the  Museum  of  the 
Royal  College  of  Surgeons,  and  the  Gardens  of  the 
Zoological  Society  of  London,  with  the  admirable 
“  Guide  to  the  Gardens  ”  by  the  late  and  present 
secretaries  to  the  Society  for  his  direction.  Few  per¬ 
sons  have  the  requisite  opportunities  for  examination 
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into  tlie  minutiae  and  details  of  Comparative  Anatomy, 
Palaeontology,  or  other  branches  of  the  Science  of 
Nature;  but  most  of  us  have  opportunities  of  be¬ 
coming  acquainted  with  the  principles  of  such  know¬ 
ledge,  if  we  make  the  most  of  our  opportunities. 

Living  examples  of  the  Higitigrada  (toe-walkers) 
Carnivora  may  be  seen  in  the  cages  of  these  animals 
in  the  Begent’s  Park — the  house  of  the  great  Carni¬ 
vora.  Here  are  splendid  specimens  of  the  Lions  of 
Asia  and  Africa  ( Felis  Leo )  ;  the  Tiger  ( Felis  Tigris ), 
now  purely  Asiatic  in  its  range ;  Leopards  from 
Africa  and  Asia  ;  the  Puma  ( Felis  concolo r),  called 
“the  Lion”  of  South  America  ;  and  the  “  American 
Tiger,”  the  savage  and  powerful  Jaguar.  Those  who 
have  seen  the  fossil  relics  of  our  English  caves,  the 
bone-caves  of  the  geologist,  will  look  with  interest  at 
the  Hyenas,  when  they  remember  that  thousands  of 
these  animals  have  left  their  remains,  and  that  they 
were  formerly  denizens  of  Great  Britain.  In  Eegent’s 
Park  there  is  a  specimen  of  the  Brown  Hyena,  which, 
Mr.  Sclater  informs  us,  is  a  rare  animal  in  collections, 
and  the  only  one  which  has  ever  been  brought  alive 
to  England. 

2.  Plantigrada. — Bears,  Bacoons,  Badgers,  and 
Gluttons,  place  the  sole  of  their  feet  flatly  on  the 
ground,  and  are  therefore  termed  Plantigrades. 
Badgers  will  probably  soon  become  extinct  in  Great 
Britain.  They  were  once  abundant  in  England, 
especially  in  the  neighbourhood  of  lied  Marley, 
Worcestershire. 

Specimens  of  all  these  animals  majr  be  seen  in  the 
Zoological  Gardens.  There  are  Bears  of  Europe, 
Syria,  Thibet,  and  America ;  and  the  grand  Polar 
Bear  ( TJialassarctos  maritimus).  Of  this  animal  Mr. 
Sclater  writes  as  follows  : — 

“  The  Polar  Bear,  or  Ice  Bear,  attains  probably  to  the  largest 
size  of  all  this  group,  for  Captain  Lyon  records  the  capture  of 
one  which  measured  eight  feet  seven  and  a  half  inches  in  ex¬ 
treme  length,  and  weighed  1600  pounds.  The  female  has  now 
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lived  in  the  menagerie  upwards  of  eleven  years  ;  the  male  was 
obtained  in  October,  1850.  When  standing  on  his  hind  legs,  he 
can  reach  to  the  height  of  ten  feet  six  inches  with  his  muzzle. 
To  capture  an  animal  of  this  dimension,  and  incarcerate  him 
without  injury  in  a  cask  not  exceeding  five  feet  six  inches  in 
length,  in  which  he  lived  for  at  least  three  mouths,  and  in  which 
he  was  ultimately  conveyed  to  the  gardens,  is  a  feat  which  few 
men  would  accomplish  but  the  intrepid  pursuers  of  the  whale, 
by  whom  polar  bears  are  generally  brought  home  as  a  supple¬ 
mental  venture  on  their  return  from  the  Northern  Seas  to 
Peterhead.” 

Specimens  of  the  Racoon  ( Procyon  lotor)  of  North 
America,  and  an  allied  species  —  the  Crab-eating 
Racoon  (P.  cancirvonts)  ;  also  of  the  Glutton  of 
Northern  Europe  ( Gulo  arcticus),  are  to  be  seen  in 
the  “Small  Mammalia  House.” 

As  far  back,  in  pre-existing  ages,  as  the  middle  of 
the  Secondary  epoch,  there  were  insectivorous  Mam¬ 
mals  ;  and  in  the  Miocene  epoch  there  lived,  says 
Professor  Owen,  “  in  England  and  continental  Europe, 
a  peculiarly  destructive  feline  quadruped,  with  the 
upper  canines  much  elongated,  trenchant,  sharp- 
pointed,  sabre-shaped  ;  it  was  represented  b}r  species 
as  large  as  a  lion,  and  by  others  of  the  size  of  a 
leopard.”  These  destructive  carnivores  lived  on  to 
the  later  Tertiary  epochs,  were  the  contemporaries  of 
the  gigantic  cave  bear  and  hyena,  and  the  slayers  of 
extinct  oxen  and  deer  in  ancient  England.  Animals 
allied  to  the  dog  and  fox  have  been  found  fossil,  and 
a  species  of  hyena  was  very  numerous  formerly  in 
England.  The  caves  of  Devonshire  and  Somerset¬ 
shire  were  tenanted  by  successive  generations  of 
hyenas,  as  is  testified  by  their  peculiar  relics  of  fossil 
dung;.  Huge  carnivores  must  have  swarmed  in 
Great  Britain  during  the  Mammoth  period,  and  now 
the  only  representative  of  the  dog  tribe  is  the  fox, 
of  the  tiger  and  lion  the  wild  cat,  and  of  the  bear  the 
badger. 

The  remains  of  a  gigantic  bear  ( Ursus  spelceus) 
have  been  found  in  England,  in  the  caves  and  alluvia 
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of  the  Pleistocene  period,  as  also  another  species 
(Z7.  prisons) .  Both  these  species  are  now  extinct. 
The  perfect  skull  of  a  bear,  probably  that  of  the 
Brown  bear  ( JIrsus  arctos),  from  a  peat  bog  in  the 
vale  of  Annan,  is  in  the  museum  of  Sir  William 
Jardine.  The  bear  has  not  been  long  extinct  in 
Scotland. 

Seals  have  been  found  fossil,  and  also  of  late,  I 
believe,  there  have  been  discovered  relics  of  the 
Walrus  in  the  Arctic  regions.  The  jaws  and  teeth 
of  the  extinct  carnivores  are  generally  so  well 
preserved  that  no  one,  save  persons  with  diseased 
imaginations,  can  look  at  them  and  not  be  convinced 
that  they  were  the  handiworks  of  the  Creator — 
startling  evidences  of  design,  and  witnesses  of  the 
truth  that,  from  the  beginning,  He  who  created  life 
also  instituted  death. 

3.  Plotigrada. — The  Pinnigrade  (fin-footed)  Seal 
(. Phoca  vitulino )  has  a  pond  to  itself  in  the  gardens, 
where  a  crowd  may  be  generally  seen  admiring  the 
docility  of  the  animal.  The  great  Walrus  is,  like  the 
Seal,  a  fin-footed  carnivorous  Mammal. 


Order  4—  ARTIODACTYLA. 

Even-toed  animals  (two  or  four). 

This  order  is  divided  into  two  families : — 

1.  Non-ruminantia  (not  chewers  of  the  cud) — hippo¬ 

potamus,  pig,  anoplotherium. 

2.  Ruminantia  (chewers  of  the  cud) — deer,  ox,  goat,  camel, 

sheep. 

1.  Noiv-rumitlantia. —  The  pig  is  the  existing  re¬ 
presentative  of  a  very  ancient  race  of  mammals, 
which  lived  and  died  upon  this  earth  long  before 
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there  were  Christians  to  devour,  or  Jews  to  abhor, 
their  flesh. 

The  same  species  of  wild  boar  that  was  hunted  by 
our  forefathers  was  contemporary  with  the  mammoth, 
the  cave-bear,  and  the  long-haired  rhinoceros.  Some 
persons  imagine  that  geology  deals  only  with  fossil 
shells  or  fishes ;  but  there  is  a  vast  deal  of  interest 
attached  to  the  geological  history  of  the  predecessors 
and  representatives  of  our  domestic  animals.  We 
know  that  the  wild  ancestor  of  our  domestic  pigs  was 
in  existence  before  the  separation  of  England  from 
the  continent  of  Europe ;  and  that  the  hunter,  had 
hunters  then  lived,  might  have  chased  the  boar 
through  forests,  the  site  of  which  is  now  occupied 
by  the  waves  of  the  English  Channel.  Mammoths, 
tigers,  and  rhinoceroses  perished,  but  the  wild  boar 
lived,  and  lives  still,  on  the  continent  of  Europe, 
though  extinct  here.  Our  wild  boar  had  his  repre¬ 
sentative  in  the  extinct  Chceropotamus  during  the 
Dawn  epoch. 

The  “  Swine  House,”  in  the  Zoological  Gardens 
of  Eegent’s  Park,  contains  numerous  living  speci¬ 
mens  of  the  Suidse,  or  Swine  family.  The  Wart  hog 
( Vliacoclioerus  JEtliiojpicus) ,  two  or  three  species  of 
which  are  found  in  Africa ;  and  the  Peccary,  an 
American  species  of  hog,  are  very  singular  forms  of 
the  swiue  family. 

The  Hippopotamus  Houses  of  the  Society  con¬ 
tain  a  pair  of  these  extraordinary  animals,  now  con¬ 
fined  to  Africa,  although  formerly  abundant  in  Europe. 

The  following  account  of  the  capture  of  the  older 
of  the  two  is  highly  interesting : — 

“In  the  month  of  July,  1849,  a  party  of  hunters,  specially 
organized  for  the  purpose,  succeeded  in  capturing  a  calf  of  some 
three  days  old  on  the  island  of  Obaysch,  in  the  White  Nile. 
When  found  in  the  reedy  covert  to  which  the  mother  had  con¬ 
fined  him,  the  hippopotamus,  who  now  weighs  at  least  four  tons, 
was  of  such  small  dimensions  that  the  chief  huntsman  took  him 
up  in  his  arms  to  carry  him  to  the  boat  from  which  his  men  had 
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landed.  Covered,  however,  with  a  coat  of  slime  more  slippery 
than  that  of  any  fish,  the  calf  glided  from  his  grasp,  and  strug¬ 
gled  to  regain  the  safe  recesses  of  the  river.  Quicker  than  he, 
the  hunter  used  the  gaff-hook  fastened  to  his  spear — of  the 
same  model  as  that  used  for  a  like  purpose  at  the  mouth  of  the 
Nile  3000  years  before, — and  struck  him  on  the  side,  where  a 
scar  still  marks  the  wound,  and  safely  held  him. 

“From  Obaysch,  many  hundred  miles  above  Cairo,  the  hip¬ 
popotamus  travelled  down  in  charge  of  the  hunters  and  a  com¬ 
pany  of  infantry,  who  finally  landed  him  at  the  British  Agency 
in  the  month  of  November,  1849. 

“  By  the  obliging  and  liberal  co-operation  of  the  Peninsular 
and  Oriental  Company,  an  apparatus  was  constructed  on  board 
their  steamer  the  Ripon,  by  which  the  peculiar  requirements  of 
the  animal  were  perfectly  accommodated,  and  the  result  was,  as 
anticipated,  that  on  the  25th  of  May,  1850,  the  first  living  hip¬ 
popotamus,  since  the  tertiary  epoch,  was  landed  on  English  soil. 
A  special  train  conveyed  him  to  Loudon  ;  every  station  yielding 
up  its  wondering  crowd  to  look  upon  the  monster  as  he  passed 
—  fruitlessly,  for  they  only  saw  the  Arab  keeper,  who  then 
attended  him  night  and  day,  and  who,  for  want  of  air,  was  con¬ 
strained  to  put  his  head  out  through  the  roof.”* 

The  Hippopotamus  lived  in  England  to  the  (geo¬ 
logically  speaking)  late  date  of  our  lacustrine  and 
fiuviatile  deposits.  When  the  Avon  and  Severn 
flowed  through  chains  of  lakes  now  silted  up  and 
forming  the  “  Hams,”  the  hippopotamus  lived  upon 
the  shores.  Specimens  of  the  teeth  and  jaws  were 
obtained  by  Mr.  Strickland  and  the  Eev.  W.  Parker 
from  the  lacustrine  deposits  of  Bricklehampton  and 
Cropthorne,  near  Pershore,  associated  with  great 
numbers  of  fresh-water  shells,  as  Limnaea,  Cyclas, 
aud  Unio,  of  the  same  species  as  those  living  in  the 
Avon.f  The  hippopotamus  is  first  met  with  in 
pliocene  strata ;  therefore  is  not  of  so  ancient  a 
family  as  the  hog,  for  a  true  boar  is  found  in  miocene 
deposits. 

The  Anoplotherium  (a  beast  without  weapons)  is 

*  “Guide  to  the  Gardens  of  the  Zoological  Society  of  Lon¬ 
don,”  by  D.  W.  Mitchell  and  P.  L.  Sclater. 

f  Specimens  of  the  teeth,  &c.,  are  in  the  Museum  at 
Worcester. 


MAMMALIA. 


23 


an  extinct  genus  of  quadrupeds,  which  were  allied  to 
the  hippopotamus  and  pig,  though  distantly.  There 
are  several  species  found  fossil  in  the  Paris  Tertiaries, 
varying  from  the  size  of  a  hare  to  that  of  a  fallow 
deer.  The  remains  of  these  animals  are  founfl  in 
strata  as  old  as  the  Eocene,  or  Dawn  epoch. 

2.  RuMiisrAJsrTiA. — The  chewers  of  the  cud  are,  of 
all  animals,  those  which  are  the  most  useful  to  man. 
It  is  evident  that  the  teeth  of  the  ox  were  designed 
for  the  mastication  of  vegetables,  and  not  for  seizing 
other  animals  and  tearing  flesh.  There  are  also  various 
other  modifications  in  the  framework,  such  as  the 
horny  hoof  instead  of  powerful  retractile  claws. 

Every  young  palaeontologist  should  become  ac¬ 
quainted  with  the  differences  between  the  palaeontolo¬ 
gical  characters  of  a  Ruminant  and  a  Feline  Carnivore 
as  portrayed  by  Professor  Owen.# 

The  Bison  of  America  and  the  Aurochs  of  Europe 
were  formerly  among  the  specimens  in  Eegent’s  Park, 
but  they  are  now  dead,  and  a  small  pair  of  Brahmin 
bulls  ( Bos  Zebu )  are  the  occupants  of  the  “  Bison 
House.5’  But  the  Ruminants  are  well  represented. 
There  are  many  Antelopes  distributed  in  various 
parts  of  the  establishment.  The  Nylgau,  one  of  the 
most  striking  antelopes,  is  the  largest  of  the  Asiatic 
species  ;  and  there  are  various  species  of  Deer,  among 
them  the  magnificent  Wapiti  of  America  ( Cervus  Cana¬ 
densis ),  with  the  Brindled  Gnu  ( Catoblepas  Gorgon ), 
in  the  well-stored  deer-houses.  We  have  also  the 
privilege  of  beholding  a  splendid  collection  of  Giraffes, 
several  of  which  were  born  in  the  gardens.  The  parent 
giraffes  were  taken  by  M.  Thibaut  in  the  south-west 
of  Kordofan,  with  the  aid  of  a  party  of  Arab  hunters. 
The  difficulty  of  the  capture  was  considerable.  The 
account  of  the  butchei’y  of  these  beautiful  and  inof¬ 
fensive  creatures  by  Mr.  Gordon  Cumming  makes 
one  sorrowful.  The  Eland  ( Oryx  leucoryx )  is  a 


*  Palaeontology,  p.  378,  &c. 
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beautiful  beast,  and  we  learn  from  Mr.  Sclater  that 
this  animal  is  likely  to  become  valuable  in  an  eco¬ 
nomic  and  gastronomic  point  of  view.  “  The  eland 
breeds  readily  in  confinement ;  and  there  is  every 
probability  that  in  a  few  years  this  noble  animal  will 
be  a  permanent  inhabitant  of  many  parks  in  the 
United  Kingdom.” 

Both  the  known  species  of  the  genus  Camelus,  the 
common  Camel  ( Camelus  dromedarius ),  and  the  Bac- 
trian  Camel  ( Camelus  Bactrianus )  are  to  be  seen  in 
the  Camel  House  of  the  Gardens  ;  and  the  Zoological 
Society  possesses  three  species  of  Wild  Sheep  and 
two  of  Wild  Goats,  several  of  which  have  reproduced 
in  the  Gardens. 

A  species  of  aboriginal  British  ox,  with  very  short 
horns  and  long-fronted  head  ( Bos  longifrons )  was 
co-existent  with  the  ancient  Britons,  and  believed  to 
be  the  progenitor  of  our  domesticated  cattle.  The 
remains  of  this  animal  are  associated  with  the  bones 
of  the  hippopotamus  in  the  ancient  deposits  of  the 
Avon.  A  gigantic  ox  (Bos  primigenius)  once  roamed 
throughout  England.  Mr.  Strickland,  of  Apper- 
ley  Court,  possesses  a  fine  head  of  this  species,  and 
also  of  a  large  species  of  Bison  (Bison  prisons ),  from 
the  ancient  lake  beds  of  Cropthorne,  Worcestershire. 
They  were  discovered  by  his  lamented  son,  the  dis¬ 
tinguished  Hugh  Strickland.  These  animals  lived  in 
those  periods  which  pass  upwards,  as  it  were,  into  the 
present  or  historic  epoch,  and  are  termed  Pleistocene. 
As  far  as  I  know,  remains  of  sheep  have  not  been 
detected  in  beds  of  earlier  date  than  the  Pleistocene 
deposits. # 

Most  of  the  existing  species  of  deer  are,  however, 
pigmies  when  compared  with  some  species  that  have 
become  extinct.  The  antlers  of  the  reindeer  (Cervus 
tar  audits')  are  small  compared  with  those  of  the 

*  See  Roberts’s  “  Rocks  of  Worcestershire,”  p.  233,  for  in¬ 
formation  on  mammalian  bones  in  the  Worcestershire  drifts. 


MOLAR  OF  H  I  P  PO  POT  A  M  US 


SKELETON  OF  A  SEAL . 


MAMMALIA. 


25 


gigantic  “Irish  elk”  (JMegaceros  Hibernicus),  which 
was  formerly  very  abundant  in  Ireland  and  the  Isle  of 
Man.  Its  remains  have  also  been  found  in  England. 
The  remains  of  this  great  Irish  deer  ( Megaceros )  are 
first  found  in  the  Red  crag ;  it  lived  through  the  long 
Glacial  epoch,  was  the  contemporary  of  the  mammoth 
and  the  long-haired  rhinoceros,  while  it  is  not  impro¬ 
bable  that  a  pre-historic  human  race  slew  the  last  of 
these  noble  deer.  We  learn  from  Professor  Owen 
that  this  animal  was  a  true  deer,  not  an  “  elk,”  and 
“  intermediate  between  the  fallow  and  reindeer.” 
The  Earl  of  Enniskillen  possesses  some  magnificent 
heads  and  one  entire  skeleton  of  this  animal.  Por¬ 
tions  of  antlers  of  different  species  of  deer  are  abun¬ 
dant  in  the  drifts  and  old  lake  beds  of  all  parts  of 
England.  I  possess  a  fine  antler  of  the  existing  red 
deer  (C.  JElaphus )  which,  overlaid  by  thirty-seven  feet 
of  alluvial  Severn  silt,  was  disinterred  at  the  great 
dock  works  of  the  Severn  Navigation  Company  at 
Tewkesbury.  The  earliest  known  ruminant  animals 
have  been  found  in  Miocene  deposits  in  Prance.  They 
differ  widely  from  any  living  form  ;  and  it  is  a  re¬ 
markable  fact,  that  Professor  Owen  has  determined 
that  the  Anoplotherium,  an  animal  of  the  Dawn 
epoch  (the  Eocene),  resembled  in  several  particulars 
the  embryo  ruminant,  but  that  the  true  ruminant 
with  cloven  feet  and  ruminating  rstomach  did  not 
appear  until  a  later  period  in  the  tertiary  series. 
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Order  5.— PERISSODACTYLA. 

Odd-toed  animals  (one  or  three). 

This  order  is  divided  into  two  families : — • 

1.  Solipedia  (solid-hoofed) — horse. 

2.  Pachydermata  (thick-skinned)  —  rhinoceros,  tapir, 

hyrax. 

1.  Solipedia. — The  ancient  appellation  “  soliped,” 
means  whole-hoofed,  and  applies  to  the  equine  genus, 
a  family  of  quadrupeds  so  useful  to  man,  that  it  was 
formerly  supposed  horses  and  asses  were  created 
especially  for  man’s  purposes.  We  now  know  that 
there  were  antetypes  and  representatives,  in  bygone 
epochs,  of  the  common  horse. 

When  the  Spaniards  discovered  America,  no  horse 
was  in  existence  throughout  the  length  and  breadth 
of  that  vast  continent;  but,  being  introduced,  it  has 
run  wild,  and  in  South  America  abounds  in  large 
herds.  Yet  America  had  formerly  a  horse  which 
became  extinct  before  the  days  of  the  Incas  and 
Indians,  and  the  remains  of  which  are  imbedded 
with  enormous  American  sloths,  armadillos,  and  other 
auimals,  which  are  also  themselves  extinct,  although 
the  shells  that  were  their  contemporaries  are  still 
living.  A  representative  of  the  horse  (Architherium) 
lived  in  the  Dawn  period,  and  there  were  some  extra¬ 
ordinary  forms, — one  called  Hipparion,  a  three-lioofed 
horse,  and  another  a  beast  between  the  horse  and 
rhinoceros  (Elasmotherium),  which  lived  in  the  days 
of  those  Miocene  tertiaries,  when  volcanic  action  was 
rife  in  the  north  of  Ireland  and  west  of  Scotland,  and 
in  the  plains  of  central  France. 

2.  Paciiydermata. — Cuvier  ranked  the  pachy¬ 
derms,  or  thick-skinned  animals,  and  the  ruminants 
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as  the  two  most  distinct  orders  of  animals.  The 
later  researches  of  the  geologist  and  palaeontologist 
furnish  us  with  striking  illustrations  on  the  affinities 
of  extinct  species  to  living  forms  of  animals. 

Mr.  Darwin  says,  and  truly,  that  “  the  more  ancient 
any  form  is,  the  more,  as  a  general  rule,  it  differs  from 
living  forms,”  and  “  that  the  extinct  forms  of  life  help 
to  fill  up  the  wide  intervals  between  existing  genera, 
families,  and  orders.” 

Professor  Owen’s  discoveries  obliged  him  to  alter 
Baron  Cuvier’s  classification  of  the  ruminants  and 
pachyderms.  Cuvier  ranked  the  pig  as  a  pachyderm  ; 
but  Owen  discovered  so  many  fossil  links,  so  many 
intermediate  animals,  that  he  was  enabled  to  fill  up, 
as  it  were,  by  fine  gradations,  the  apparently  wide 
interval  between  the  pig  and  the  camel,  and  he  tells 
us  that  a  vast  assemblage  of  species  of  beasts,  nearly 
all  of  which  have  passed  away,  filled  the  interval 
between  the  ruminants  and  pachyderms,  and  coexisted 
in  Europe  with  the  now  exotic  genera  of  elephant, 
rhinoceros,  and  hippopotamus. 

The  rhinoceros  is  a  pachyderm,  as  also  is  the  tapir. 

A  living  specimen  of  the  rhinoceros  (A.  unicornis ) 
may  be  seen  in  Regent’s  Park. 

The  antetype  of  the  rhinoceros  was  the  Palseothe- 
rium,  a  genus  which  lived  during  the  Eocene  epoch, 
and  whose  remains  are  abundant  in  France.  It  also 
inhabited  England,  and  has  been  found  in  the  Bin- 
stead  quarries  of  the  Isle  of  Wight.  Like  the  rhi¬ 
noceros,  the  Palaeothere  frequented  the  borders  of 
lakes  and  marshes.  Some  extinct  species  of  the  rhi¬ 
noceros  lived  in  the  Pliocene  period,  and  an  extra¬ 
ordinary  form  of  this  quadruped  inhabited  England 
during  the  Glacial  epoch.  Like  the  mammoth,  it 
was  furnished  with  a  twofold  covering  of  wool  and 
shaggy  hair.  An  entire  fossil  carcase  of  this  rhi¬ 
noceros  was  found  by  Pallas  in  frozen  soil  near 
Yakutsk,  in  Siberia  ;  and  its  remains  have  also  been 
disinterred  in  large  quantities  near  London.  This 
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is  named  Rhinoceros  tichorrhinus,  or  strongly-walled 
about  the  nose,  in  contradistinction  to  another  species 
of  Southern  Europe  called  R.  leptorhinus,  or  fine-nosed. 
Mr.  Hugh  Strickland,  Mr.  Jabez  Allies,  and  the  Rev. 
W.  Parker  obtained  many  teeth  of  the  rhinoceros 
from  the  Bricklehampton  and  Cropthorne  drifts  of 
~W  orcestershire.* 

The  Coney  of  the  Bible  is  the  Hyrax  of  naturalists, 
and  is  a  diminutive  hornless  rhinoceros,  about  the 
size  of  a  rabbit :  it  inhabits  rocky  places  in  Africa. 
Ancient  as  is  the  coney  of  Scripture,  there  was  one 
still  older,  for  a  hornless  rhinoceros  (Acerotherium), 
or  gigantic  hyrax,  lived  in  the  Miocene  period. 

The  Zoological  Society  possesses  specimens  of  the 
American  and  Malayan  species  of  tapir. 

The  tapir  is  a  form  of  pachyderm,  of  which  three 
species  are  known  to  be  living — the  Malay  tapir  and 
two  American  species.  Many  tapir-like  animals,  with 
a  short  proboscis,  lived  at  the  commencement  of  the 
Dawn  epoch  ;  they  appear  to  have  had  affinities  to 
the  tapir  and  rhinoceros.  The  restoration  of  the 
tapir-like  creatures  Palseotherium  and  Anoplotherium 
by  Baron  Cuvier  was  a  wondrous  triumph  of  science. 


Order  6.— PROBOSCXBEA. 

Animals  with  a  proboscis. 

There  are  two  living  species  of  Elephants,  the 
Asiatic  and  African  species  ;  they  differ  in  the  size  of 
their  ears  and  the  structure  of  their  teeth.  Thanks 

*  I  have  to  thank  Mr.  Ballard,  the  contractor  of  the  Mal¬ 
vern,  Worcester,  and  Hereford  Railway,  for  an  interesting 
collection  of  fossil  bones  of  the  rhinoceros,  elephant,  and  ox 
from  the  Glacial  drifts  of  the  Malvern  district. 
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to  the  travelling  menagerie  and  the  Zoological  Gardens, 
the  majestic  and  intelligent  elephant  is  known  to  every 
child  ;  but  many  persons  are  ignorant  of  the  history 
of  the  proboscis-bearing  animals  of  former  ages.  There 
is  not,  I  believe,  a  county  in  England  in  which  their 
fossil  remains  have  not  been  found.  At  Ramsgate 
there  is  a  collection  of  tusks  which  became  entangled 
in  the  nets  of  fishermen  off  the  mouth  of  the  Thames, 
while  near  Brighton  is  an  “  elephant  bed”  containing 
the  remains  of  hundreds  of  extinct  elephants,  of  every 
size  and  age  ;  and  we  are  almost  as  sure  of  finding 
portions  of  the  teeth  or  bones  of  the  mammoth  (. JE . 
jprimigenius)  in  Glacial  gravel  or  drift  as  we  are  of 
finding  the  remains  of  extinct  reptiles  in  the  lias. 

The  Mammoth  is  the  latest  form  of  elephant  which 
inhabited  these  latitudes,  and  ranged  as  far  north  as 
60°.  So  abundant  are  their  remains  in  Siberia,  that 
large  quantities  of  ivory  are  supplied  from  their  tusks 
in  these  frozen  charnel-houses  of  the  far  north.  The 
perfect  skeleton  of  one  of  these  beasts  is  preserved 
at  St.  Petersburg.  The  carcase  was  found  entire  in 
frozen  gravel,  with  its  skin  clothed  with  reddish  wool 
and  long  black  hair,  the  tusks  being  nearly  ten  feet 
in  length  ;  and  portions  of  birch,  willow,  and  fir,  which 
it  had  devoured  before  its  entombment  in  its  icy  grave, 
were  found  in  its  stomach. 

The  Mastodon  was  a  large  proboscidean  with  the 
feet,  tusks,  and  trunk  of  the  elephant ;  but  the  teeth 
were  more  like  those  of  the  hippopotamus,  and  the 
tusks  were  nearly  straight,  whereas  those  of  the 
mammoth  are  curved.  The  mastodon  inhabited 
America  until  a  late  geological  epoch,  and  possibly 
was  contemporary  with  man.  Its  remains  are  found 
in  great  numbers  in  all  parts  of  North  America,  and 
more  especially  at  Big-bone  Lick,  a  celebrated  morass 
or  bog  in  Kentucky,  about  twenty-three  miles  in  a 
south-west  direction  from  Cincinnati.  Imbedded  in 
the  blue  clay  of  this  ancient  creek,  the  entire  skele¬ 
tons,  or  separate  bones,  of  not  less  than  100  mas- 
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todons,  20  mammoths,  with  remains  of  a  species  of 
stag,  horse,  and  bison,  have  been  discovered.  Different 
species  of  the  mastodon  once  lived  in  Europe,  and  the 
teeth  of  one  (J/.  avgustidens),  tinged  with  copper  and 
heated,  have  furnished  many  a  lady  fair  with  the 
beautiful  gem  known  as  the  turquoise.  The  mastodon 
is  the  oldest  known  form  of  elephantoid  animal,  one 
species  having  been  found  in  strata  of  Miocene  age. 


Order  7.— TOXODOIITIA.* 

The  Toxodon  is  an  extinct  genus  of  South  American 
mammals,  three  species  of  which  have  been  found  in 
recent  tertiary  deposits.  The  remains  of  the  toxodon 
have  only  been  found  in  South  America.  It  was  pro¬ 
bably  allied  to  the  Sirenia. 


Order  8. — SIRENIA. 

Mermaid  animals. 

These  animals  are  little  known.  The  name  is  given 
to  the  group  from  the  mermaid  appearance  that  they 
present  when  swimming  in  the  water  nursing  their 
children,  which  they  hold  encircled  by  one  arm.  Their 
appearance,  however,  out  of  the  water  is  far  from  lady¬ 
like,  as  they  look  very  like  a  seal  endeavouring  to  be 
developed  into  an  hippopotamus. 

Two  species  of  the  Manatee  are  known  in  America, 
and  the  Dugong  is  common  in  Ceylon.  An  arctic 
form  of  the  sirenia, — the  Kytina,  is  supposed  to  have 


*  See  Darwin’s  “  Naturalist’s  Voyage.” 
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become  extinct  within  t lie  last  century.  It  was  a 
large  animal,  measuring  25  feet  in  length  and  nearly 
20  in  circumference.  It  was  discovered  in  the  year 
1741,  on  an  island  in  Behring’s  Straits.  Like  the 
great  pigeon  of  the  Mauritius, — the  Dodo,  the  liytina 
appears  to  have  been  entirely  extirpated  in  a  few  years 
by  the  hand  of  man. 

The  Sirenia,  though  now  so  small  a  group  of  ani¬ 
mals,  were  once  very  abundant,  and  widely  distributed 
throughout  Europe,  especially  during  the  Miocene 
epoch. 

The  great  Dinotherium  (dreadful  beast),  a  beast 
furnished  with  large  tusks  turned  downwards  like 
those  of  the  walrus,  but  fixed  to  the  lower  jaws,  pos¬ 
sibly  belonged  to  the  Sirenia.  The  entire  skull  and 
lower  jaws  of  the  Dinotherium  were  discovered  in 
miocene  sand  in  G-ermany.  It  occurs  also  in  India, 
in  strata  of  the  same  age,  and  wras  found  in  Perim 
Island,  in  the  Gulf  of  Cambay.  This  animal  in¬ 
habited  the  embouchures  of  great  rivers,  and  used  the 
enormous  tusks  of  the  lower  jaw  for  uprooting  aquatic 
plants  on  which  it  fed. 


Order  9.— CETACEA. 

Whale-form  animals. 

The  fish-form  mammals  are  aquatic,  and  some  of 
them  are  of  enormous  size  and  singular  form. 

The  huge  Borqual  is  known  to  attain  the  length  of 
120  feet,  and  an  American  ship  (the  Essex)  was 
destroyed  by  a  furious  cachalot.  The  formation  of 
the  dolphin’s  brain  is  so  remarkable,  and  indicates  so 
much  intelligence,  that  the  author  of  the  “  Vestiges 
of  Creation  ”  fixes  on  the  dolphin  as  the  sea-inhabiting 
progenitor  of  the  monkey  family,  and,  through  the 
monkeys,  of  man.  The  dolphins  are  of  ancient  and 
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time-honoured  family,  for  three" or  four  species  have 
left  their  remains  in  the  Miocene  deposits. 

I  do  not  know  a  more  wonderful  history  in  all  the 
records  of  geology  than  that  furnished  by  the  relics  of 
fossil  whales.  In  the  Red  crag,  a  pliocene  deposit  in 
Suffolk  and  Essex,  are  found  vast  numbers  of  curiously- 
shaped  stones,  which  contain  a  large  proportion  of 
phosphate  of  lime.  Thousands  of  pounds’  worth  of 
these  phosphates  are  sold  annually ;  thousands  of 
tons  are  used  in  promoting  the  fertility  of  the  land  ; 
and  thousands  of  sheep  and  oxen  are  fatted  upon  the 
turnips  and  roots  which  have  fed  upon  the  phos¬ 
phates.  And  what  are,  then,  those  life-giving  stones  ? 
They  are  portions  of  the  skeletons,  principally  the 
teeth,  ribs,  vertebne,  and  ear-bones,  of  extinct  whales, 
which  once  inhabited  pliocene  seas.  The  same  phos* 
phatic  deposits  are  found  in  the  Green  sand  and  Lias, 
and,  under  the  name  of  coprolites,  are  used  as  arti¬ 
ficial  manures.  The  preserved  vegetation  of  primeval 
forests  enhances  the  majesty  of  England  by  the  fossil 
fuel  stored  in  the  bosom  of  the  earth  ;  and  these 
phosphatic  deposits,  first  pointed  out  by  the  Rev. 
Professor  Henslow, — these  relics  of  whales  and  other 
animals  long  since  extinct, — have  been  the  means  of 
immensely  developing  agricultural  wealth  and  agricul¬ 
tural  produce. 

An  enormous  carnivorous  fossil  whale,  the  Zeu- 
glodon  (yoke-tooth),  has  been  found  whole  in  Miocene 
deposits  in  America.  The  entire  skeleton  is  70  feet 
in  length. 


Order  10.— CHEIROPTERA. 

Hand-winged  animals. 

Mr.  Bell,  in  his  work  on  British  Quadrupeds, 
enumerates  nineteen  species  of  hand-winged  mam¬ 
malia  or  bats. 


MAMMALIA. 


03 


r  Bats  are  divided  into  two  families,  the  frugivorous 
and  insectivorous  —  fruit-eaters  and  insect-eaters. 
The  molar  teeth  of  the  vegetable-feeders  resemble 
those  of  the  monkeys,  and  the  teeth  of  the  insectivo¬ 
rous  bats  resemble  those  of  the  insectivorous  shrews 
and  moles. 

I  mentioned  that  the  winged  lemur  (Galeopithecus) 
was  formerly  arranged  with  the  bats.  The  Galeo¬ 
pithecus  is  one  of  those  animals  selected  by  Mr. 
Darwin,  in  his  remarkable  work  on  “  The  Origin  of 
Species,”  as  furnishing  a  probable  example  of  an 
animal  in  a  transition  state.  Mr.  Darwin  cannot  see 
any  insuperable  difficulty  in  believing  it  possible 
that  “  the  membrane-connected  fingers  and  forearm 
of  the  Galeopithecus  might  be  greatly  lengthened 
by  natural  selection ;  and  this,  as  far  as  the  organs 
of  flight  are  concerned,  would  convert  it  into  a 
bat.” 

In  reply  to  Mr.  Darwin,  we  must  remind  our 
readers,  that  Professor  Owen  does  not  range  the 
bat  family  next  to  the  lemurs.  The  brain  of  these 
animals  is  much  less  developed  than  the  brain  of 
the  preceding  orders  of  Mammals,  having  no  con¬ 
volutions,  and  resembling  that  of  the  insect-eaters, 
in  advance  of  which  group  Professor  Owen  has 
arranged  them. 

The  largest  of  the  bat  tribe  attains  the  length  of  a 
foot  in  the  size  of  the  body,  with  an  expanse  of  wing 
exceeding  five  feet.  This  is  the  fruit-eating  bat, 
known  as  the  “Plying  Pox.”  No  frugivorous  bats 
are  known  fossil,  but  several  insectivorous  species 
have  been  detected  in  the  later  tertiary  deposits.  One 
species  is  known  to  have  lived  in  the  Dawn  or  Eocene 
period.  Some  interesting  specimens  of  the  Java  Bat 
(Pteropus)  have  been  recently  exhibited  in  London. 


D 


34 


OLD  BQXF.F, 


Order  11.— INSECTIVQRA. 

Insect-eating  animals. 

The  molar  teeth  of  these  animals  are  evidently 
adapted  for  the  crushing  of  the  insects  which  they 
devour,  being  covered  with  sharp  points.  The  Shrew 
mouse  would  at  first  sight  be  ranked  with  the  common 
mouse,  but  an  examination  of  the  teeth  would  at  once 
convince  the  observer  that  such  a  classification  would 
be  incorrect.  The  mouse  is  a  rodent,  provided  with 
chisel-shaped  teeth  in  front,  or  gnawers,  which  in  the 
shrew  are  altogether  absent.  The  greater  number  of 
this  order  of  animals  burrow  in  the  earth,  and  hyber- 
nate,  as  the  shrew,  mole,  and  desman ;  but  there  are 
insect-eating  animals,  as  the  tupaia  of  Sumatra,  and 
the  press,  furnished  with  good  eyes,  and  which  live 
like  squirrels  in  the  full  light  of  day.  The  hedgehog  is 
an  iusectivore,  and  a  casual  inspection  of  the  external 
features  of  the  hedgehog  and  porcupine  would  incline 
us  to  range  these  animals  in  the  same  order.  The 
arrangement  of  the  teeth,  nevertheless,  would  soon  con¬ 
vince  us  that  the  hedgehog  belongs  to  the  insect-eaters, 
and  the  porcupine  to  the  gnawing  animals.  The  hedge¬ 
hog  has  representatives  in  Asia  and  Africa,  and  a 
species  called  the  tanrec,  a  native  of  Madagascar,  has 
the  back  protected  with  quills,  but  does  not  roll 
itself  into  a  ball.  The  earliest  known  insectivorous 
mammal  is  of  immense  antiquity.  I  have  seen  the 
molars  of  the  Microlestes  (little  beast  of  prey)  which 
were  detected  by  my  friend  Mr.  Charles  Moore,  at 
Prome,  in  Somersetshire,  in  a  deposit  of  the  age  of 
the  upper  New  Red  sandstone  of  this  county.  Amongst 
existing  mammals,  the  Myrmecobius  of  Australia  has 
teeth  offering  the  nearest  resemblance  to  these 
antique  fossil  teeth ;  but  we  learn  from  Professor 
Owen,  that  an  extinct  marsupial  of  the  Purbeck  beds 
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(Upper  Oolite),  a  central  secondary  group  of  rocks, 
afford  a  still  nearer  resemblance  in  the  structure 
of  its  teeth ;  and  the  Microlestes  may  therefore 
appertain  to  the  marsupial  animals  rather  than  to  the 
inseetivores. 

An  insect-eating  mammal,  probably  not  a  marsupial, 
has,  however,  been  detected  in  the  Purbeck  rocks, 
which  has  been  named  Spalacotherium,  or  mole-beast. 
The  family  of  the  inseetivores,  whether  we  consider 
the  hedgehog,  shrews,  or  moles,  are  all  represented 
by  extinct  fossil  genera.* 


Order  12. — EDENTATA. 

Toothless  animals. 

This  order  of  animals  is  divisible  into  four  families, 
represented  by  the  sloths,  armadillo,  ant-eaters,  and 
the  extinct  megatheroids.  They  are  characterized  by 
the  absence  of  teeth  in  the  front  of  their  jaws,  and  by 
the  toothless  mouths  of  some  animals  of  the  order,  as 
the  great  ant-eater,  whose  head  tapers  to  a  long, 
narrow,  toothless  muzzle. 

The  sloth  is  an  animal  which  inhabits  the  densely 
intertangled  forests  of  South  America,  where  hun¬ 
dreds  of  miles  may  be  traversed  by  passing  from  one 
tree  to  another.  The  armadillo  is  confined  to  South 
America,  as  also  is  the  great  ant-eater. 

In  Eegent’s  Park  they  possess — the  hairy  arma¬ 
dillo  ( Dasypus  villosus ) ;  the  six-banded  armadillo 
(. Dctsypus  sexcinctus) . 

“The  armadillos  are  a  purely  South  American  group,  of 
which,  in  a  former  geological  period,  gigantic  species  inhabited 
that  continent.  The  activity  of  their  movements ;  the  great 


*  See  Pictet’s  Palaeontology. 
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rapidity  with  which  they  excavate  a  path  into  the  earth  when 
they  wish  for  retirement ;  and  the  perfectly  complete  protection 
afforded  by  their  flexible  armour, — render  the  armadillos  an 
object  of  continual  interest  to  the  visitors,  when  the  weather  is 
sufficiently  warm  to  tempt  them  from  their  winter  repose.” 

It  is  not  sufficient  for  the  naturalist  to  know 
merely  the  history  of  the  animal  forms  and  certain 
peculiarities  of  structure.  It  is  important  to  un¬ 
derstand  the  geographical  distribution  of  animals, 
and  to  comprehend  that  in  present  times  peculiar 
animals  are  limited  to  particular  portions  of  the 
planet’s  surface. 

The  sloth,  armadillo,  and  platyrhine  monkeys 
inhabit  South  America,  but  nowhere  else  are  they 
found  ;  nor  have  fossil  remains  of  any  animals  refer¬ 
able  to  their  genera  ever  been  discovered  in  the  old 
world  of  Asia,  Europe,  and  Africa.  The  skeletons  of 
enormous  animals,  allied  to  the  sloth,  are  found  in 
the  later  tertiary  deposits  of  South  America.  The 
hind  limbs  of  both  the  megatherium  and  mylodon 
were  made  enormously  strong,  and  the  prehensile  fore 
legs  also  possessed  such  amazing  power,  that  the 
animals  were  able  to  uproot  and  pull  down  large 
trees.  They  occasionally  fractured  their  skulls  when 
thus  engaged,  with  the  falling  trees.  The  bony 
armour  of  an  extinct  gigantic  armadillo  (Grlyptodon) 
has  been  found  nearly  entire  in  South  America,  and 
one  large  edentate  animal  (Macrotherium)  has 
been  found  in  the  later  tertiaries  of  Europe.  This 
animal,  Professor  Owen  tells  us,  is  allied  to  the 
Manis,  an  old-world  form  of  edentate  animal,  of 
which  there  are  four  or  five  species,  inhabiting  Asia 
and  Africa.  We  especially  recommend  the  reader  to 
Mr.  Darwin’s  “  Naturalist’s  Voyage,”  for  an  account 
of  the  extinct  edentate  animals  of  the  new  world.  The 
museum  of  the  College  of  Sugeons  possesses  a  fine 
collection  of  nearly  perfect  skeletons,  to  whieh  every 
student  should  endeavour  to  gain  access. 
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Order  13.— RODENTIA. 

Gnawing  animals. 

Squirrels,  marmots,  rats,  rabbits,  bares,  hamsters, 
the  beaver,  capybara,  porcupine,  and  several  other 
animals  similarly  organized,  belong  to  the  order  of 
gnawers  or  rodents. 

Instead  of  canine  teeth,  they  have  strong  chisel¬ 
shaped  teeth  in  front  and  molar  teeth  behind.  These 
teeth  are  adapted  for  gnawing.  The  brain  of  rodents 
is  very  like  that  of  the  insectivores.  Rats  and  mice 
are  well-known  examples  of  this  order,  and  have 
been  transported  by  man  to  all  parts  of  the  world. 
They  also  appear,  like  man,  to  possess  constitutions 
adapted  to  any  climate,  living  as  well  in  the  torrid 
zones  as  in  the  far  north,  or  the  temperate  parts  of 
the  world. 

In  “  the  struggle  for  existence,”  so  well  delineated 
by  Mr.  Darwin,  in  his  “  Origin  of  Species,”  the  rat  is 
mentioned  as  an  example  of  which  one  species  fre¬ 
quently  takes  the  place  of  another  species  under  the 
most  different  climates. 

Mr.  F.  Buckland,  a  good  authority,  believes  that 
the  so-called  old  English  rat — the  black  rat — is  not 
the  aboriginal  rat  of  the  British  soil,  but  was  intro¬ 
duced  from  France.  At  all  events,  the  common 
brown  rats  have  very  nearly  extirpated  the  black 
rats,  once  so  very  abundant,  by  the  simple  process 
of  devouring  their  sable  brethren.*  The  cave  rat 
of  America  is  undoubtedly  a  striking  example  of 
the  effect  of  the  use  and  disuse  of  bodily  organs, 
as  insisted  on  by  Mr.  Darwin  in  the  modification 
of  species. 

The  cave  rat  is  blind,  although  the  eyes  are  of 
*  Buckland’s  “  Cariosities  of  Natural  Hisf.ory.” 
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immense  size;  and  Mr.  Darwin  “ attributes  its  loss 
of  vision  wholly  to  disuse.”  If  the  rat  had  never 
taken  to  subterranean  habits,  it  would  never  have  lost 
its  eyesight. 

Those  who  have  not  read  Mr.  Darwin’s  work  will 
hardly  credit  that  there  can  be  any  connection  be¬ 
tween  cats  and  clover-seed,  or  that  the  one  should 
affect  the  existence  of  the  other.  It  is  interesting, 
as  showing  “  how  complex  and  unexpected  are  the 
checks  and  relations  between  organic  beings  which 
have  to  struggle  together  in  the  same  country.” 
The  visits  of  bees  are,  “  if  not  indispensable,  at  least 
highly  beneficial,  to  the  fertilization  of  our  clovers  ; 
but  humble-bees  alone  visit  the  common  red  clover, 
as  other  bees  cannot  reach  the  nectar.”  If  humble- 
bees  became  extinct,  the  red  clover  would  become 
very  rare  or  wholly  disappear.  Field  mice  destroy  the 
combs  and  nests  of  the  humble-bees,  and  more  than 
two-thirds  of  their  nests  are  thus  destroyed.  The 
number  of  mice  is  largely  dependent  upon  the  number 
of  cats ;  and  “  hence  it  is  quite  credible  that  the 
presence  of  a  feline  animal  in  large  numbers  in  a 
district  might  determine,  through  the  intervention 
first  of  mice  and  then  of  bees,  the  frequency  of  certain 
flowers  in  that  district.” 

The  common  Beaver, #  well  known  by  the  wonderful 
instinct  which  it  displays,  is  a  rodent.  Beavers  for¬ 
merly  lived  in  Great  Britain,  and  were  not  extinct  in 
Wales  until  after  the  time  of  Oliver  Cromwell.  I 
have  seen  a  specimen  of  a  beaver’s  head  and  jaw,  not 
fossilized,  which  was  obtained  by  the  late  Mr.  Hugh 
Strickland  from  the  alluvial  clays  of  the  Thames  in 
Oxfordshire.  Those  who  only  know  the  rat  and  mouse 
as  examples  of  the  order  rodentia  will  do  well  to 
purchase  Routledge’s  “  Illustrated  Natural  History,” 
and  thus  become  acquainted  with  the  extraordinary 

*  A  specimen  of  the  Canadian  beaver  may  be  seen  in  the 
Zoological  Gardens. 
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forms  of  rodents  so  admirably  illustrated  and  described 
in  this  excellent  work. 

Some  of  the  rodents  are  burrowing  animals,  and 
the  eyes  of  these  subterranean  animals  become  quite 
rudimentary  in  size,  and  in  some  cases  covered  up 
and  rendered  useless  by  skin  and  fur.  TheCtenomys 
of  South  America  is  a  rodent,  and,  according  to 
Mr.  Darwin,  “  even  more  subterranean  in  its  habits 
than  a  mole.” 

There  is  also  a  “  ground-pig  ”  (Aulacodus),  a  na¬ 
tive  of  Southern  Africa,  which  appears  to  be  a  link 
between  the  beavers  and  the  quilled  porcupines. 
Professor  Owen  informs  us  that  no  evidence  has  yet 
been  obtained  of  any  unequivocal  remains  of  a  rodent 
animal  in  strata  more  ancient  than  the  Eocene  tertiary 
deposits. 

In  the  Zoological  Giarden  is  a  cage  tenanted  by  a 
fine  pair  of  the  Coypu  ( Myopotamus  coypus)  of  South 
America.  They  are  lively  and  playful  in  their  habits. 
They  are  nearly  allied  to  the  Beavers  (Castor),  of  which 
the  Society  have  quite  recently  regained  a  specimen. 

The  Society  also  possesses  several  species  of  Por¬ 
cupine  (Ilystrix)  and  numbers  of  Squirrels,  the 
Marmot  (Arctomys),  the  Jerboa  (Dissus),  with  other 
Gnawers,  may  be  seen  in  the  small  Mammalia  house. 

It  is  interesting  to  know  that  animals  so  familiar 
to  us  as  our  dormice  and  squirrels  were  repre¬ 
sented  in  Prance  during  the  Dawn  period  ;  and 
that  “  the  lacustrine  marls  of  the  Miocene  epoch  have 
yielded  evidences  of  not  fewer  than  eleven  genera  of 
rodentia  distinct  from  any  now  known  to  exist.” 

In  England  there  lived  a  gigantic  beaver  called 
Trogontherium  (gnawing  beast),  which  became  extinct 
before  the  historical  period,  and  which  was  contempo¬ 
rary  with  a  Lagomys,  a  tailless  hare,  still  living  in 
Asia,  but  extinct  in  Europe. 

The  Itodents  of  America  were  represented  by  a 
gigantic  analogue,  on  that  continent,  during  the  later 
tertiarv  periods. 
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The  Capybara,  or  Water-Pig,  of  South  America, 
may  be  seen  inhabiting  the  Beaver  Pond  in  Regent’s 
Park.  This  animal  is  common  in  the  neighbour¬ 
hood  of  all  the  brooks  and  streams  of  Brazil  and 
Paraguay,  feeding  upon  marsh  and  water  plants 
and  fruits.  It  is  stated  by  Dr.  Burmeister  to  be  the 
favourite  food  of  the  Jaguar,  which  abounds  in  similar 
localities. 

Relics  of  a  large  fossil  Capybara  are  found  in  South 
America. 


Order  14.— MARSUPIALIA. 

Animals  with  pouches. 

The  pouched  animals  derive  their  name  from  mnr- 
supium ,  a  pouch.  There  appears  to  be  a  link  between 
the  marsupials  and  monotremes,  and  also  between  the 
monotremes  and  birds. 

Marsupials  are  remarkable  for  the  premature  pro¬ 
duction  of  their  young,  the  young  of  the  kangaroo 
being  only  an  inch  long  at  their  birth,  when  they  are 
transferred  to  the  pouch.  They  are  divisible  into  two 
groups — flesh-eaters,  as  the  Opossum,  Dasyurus,  and 
Tiger-wolf  (Thylacinus)  ;  and  plant-eaters,  as  the 
Kangaroos,  Wombat  (Phascolomys),  and  Koala,  or 
Australian  bear  (Phascolarctos). 

With  the  exception  of  the  opossum  group  of  Ame¬ 
rica,  the  marsupials  are  confined  to  Australasia  and 
the  islands  of  the  Indian  Archipelago.  The  comparison 
of  animals  peculiar  to  different  zoological  regions  of 
the  globe  is  very  remarkable  in  the  instance  of  the 
marsupialia.  We  are  not  surprised  that  the  lion, 
tiger,  and  panther  of  the  old  world  should  be  repre¬ 
sented  in  the  new  world  bv  the  corresponding  forms  of 
the  cougar,  the  jaguar,  and  the  ocelot, or  the  camel  by 
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the  llama  ;  but  that  there  should  be  marsupial  forms 
of  carnivores  so  representative  as  are  the  tiger- wolf 
and  Tasmanian  devil,  of  non-marsupial  carnivores  :  or 
as  the  marsupial  rodent  (the  wombat)  is  of  the 
non-marsupial  rodent,  is  certainly  very  remarkable. 
One  cannot  doubt  that  the  Australian  marsupials 
represent  the  great  world  of  other  known  existing 
quadrupeds  nearly  as  feebly  as  the  wingless  birds,  of 
past  ages,  in  New  Zealand,  would  represent  the  exist¬ 
ing  creation  of  different  birds  that  traverse  the  air, 
land,  and  waters  of  the  globe. 

It  may  seem  strange  also  that  marsupials  should 
be  confined,  or  nearly  confined,  to  Australasia.  Geo¬ 
logy,  however,  steps  in  and  tells  us  that  it  was  not 
always  so,  and  that  the  law  of  distribution  of  various 
classes  of  mammals  was  different  in  other  epochs  of 
the  earth’s  history;  that  edentate  animals  once  lived 
in  Europe,  that  marsupials  were  once  numerous  in 
Europe,  and  that  England  possessed  her  marsupials 
ages  ago.  It  is  probable  that  the  Microlestes  of  the 
German  and  English  trias  was  an  insectivorous  mar¬ 
supial,  and  also  the  Dromatherium  of  the  American 
trias  or  lias  deposits. 

The  jaws  of  flesh-devouring  marsupials  are  known 
in  the  lower  oolites  of  Stonesfield,  near  Oxford, 
associated  with  jaws  of  vegetable-feeding  marsupials. 
In  the  upper  oolite  (the  Purbeck  beds)  carnivorous 
jaws  and  teeth  of  marsupials  have  been  detected, 
typical  of  the  great  tiger-wolf  of  Australia,  the  Thy- 
lacinus,  which  also  was  represented  in  tertiary  deposits 
by  a  gigantic  form  of  marsupial  tiger-wolf.  Marsu¬ 
pials  are  known  to  have  existed  through  all  the 
tertiary  epochs.  An  opossum  is  associated  with  the 
remains  of  a  monkey  in  the  eocene  strata  of  Suffolk. 

In  the  structure  of  pouched  animals  there  is  an 
admirable  provision  for  sustaining  the  pouch  and  its 
burden  in  two  supplementary  bones,  called  the  mar¬ 
supial  bones  ;  and  with  respect  to  these  bones  and 
their  generic  relations,  deduced  from  characters  of  the 
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lower  jaw  and  teeth,  Professor  Owen  gives  a  striking 
example  of  the  truth  of  the  laws  of  comparative 
anatomy. 

A  fossil  mammal  was  discovered  in  the  eocene  ter¬ 
tiary  deposits  of  Paris,  and  when  Cuvier  expressed  his 
belief  that  it  was  an  opossum,  from  the  examination  of 
the  teeth  and  other  parts,  his  associates  doubted. 
“  He  invited  them,  therefore,  to  witness  a  crucial  test. 
The  outline  of  the  back  part  of  the  pelvis  was  exposed, 
the  fore-part  buried  in  the  matrix.  By  his  delicate 
use  of  the  graving-tool,  Cuvier  brought  to  light  the 
forepart  of  the  pelvis  with  the  two  marsupial  bones.”* 
And  yet  what  was  this  triumph  of  science  compared 
to  that  of  Owen’s,  when  he  had  brought  to  him  from 
New  Zealand  what  was  apparently  an  old  marrowbone, 
about  six  inches  in  length  and  rather  more  than  two 
inches  in  thickness,  and  who,  when  he  had  carefully 
examined  this  unpromising  fragment,  ventured  to 
prophesy  that  it  not  only  belonged  to  a  bird,  but  a 
bird  that  was  unable  to  fly — a  gigantic,  wingless  bird, 
far  heavier  than  the  ostrich ;  and  prophesied  truly. 
In  the  Museum  of  the  College  of  Surgeons  stands  the 
skeleton  of  the  Dinornis,  and  at  its  feet  rests  this  old 
bone ;  and  in  the  Transactions  of  the  Zoological 
Society  for  1839  are  the  conclusions  arrived  at  on  the 
old  bone  before  the  skeleton  of  the  entire  bird  had 
arrived  in  England  ! 

Many  remains  of  marsupials,  some  of  them  belong¬ 
ing  to  gigantic  animals,  have  been  found  in  caves  in 
Australia.  They  belong  to  the  later  tertiary  epochs. 
When  in  the  old  world  mammoths,  rhinoceroses,  and 
hippopotami  —  in  South  America  gigantic  sloths  and 
armadillos — in  New  Zealand  colossal,  wingless  birds 
were  living — the  forms  of  animal  life  in  Australia 
were  marsupials,  and  represented  by  gigantic  kanga¬ 
roos,  dasyures,  and  wombats,  rivalling  in  size  the 
rhinoceros  and  buffalo.  There  is  in  the  Worcester 


*  Owen’s  Palaeontology. 
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Museum  a  valuable  collection  of  fossil  bones  of  these 
extinct  marsupials,  collected  by  Mr.  Hughes  and 
Mr.  Isaac,  from  Darling  Downs,  in  Australia.  They 
have  been  described  by  Professor  Owen. 

The  collection  of  Marsupials  in  the  Gardens  of  the 
Zoological  Society  of  London  is  unrivalled,  and  many 
an  hour  have  we  passed  in  contemplating  these  an¬ 
cient  forms  of  Mammalian  life. 

According  to  the  Gfuide  to  the  Gardens,  the  Kan¬ 
garoo  Inclosures  contain :  —  “  Bennett’s  Kangaroo 
( Halmaturus  Bennetli )  ;  the  Pademelon  Kangaroo 
(AT.  TJietidis )  ;  the  Bed-necked  Kangaroo  (H.  nifi- 
collis )  ;  the  Great  Kangaroo  ( Macropus  major')  ;  the 
Black-faced  Kangaroo  (M.  melanojps)  ;  the  Bock  Kan¬ 
garoo  ( JBetrogale  penicillata ).” 

“  Mr.  Gould  asserts  the  excellence  of  kangaroo  venison  as  a 
meat  for  the  table  ;  and  the  introduction  of  these  animals  would, 
therefore,  be  something  more  that  a  mere  zoological  luxury. 

“  The  Great  Kangaroo  is  now  becoming  scarce  in  the  neigh¬ 
bourhood  of  the  coast  in  New  South  Wales,  and  specimens 
seldom  reach  this  country.  It  breeds,  however,  with  nearly  as 
great  facility  as  the  preceding  species,  and  a  numerous  progeny 
has  in  former  years  been  produced  at  the  society’s  farms  at 
Kingston,  at  Knowsley,  and  at  Stubton  in  Lincolnshire.” 


The  Wombat  also  may  be  seen  in  the  Gardens,  and 
of  this  animal  it  is  said  : — 

“  The  natural  habits  of  the  wombat  are  nocturnal,  and  in 
beautiful  accord  with  its  instinct.  The  present  specimens  had 
no  sooner  been  placed  in  the  inclosure  than  they  began  to  exca¬ 
vate  a  burrow  under  the  house  which  had  been  made  for  their 
reception  ;  and  in  this  burrow  they  for  a  long  time  lived,  at  first 
showing  themselves  scarcely  at  all  by  day,  and  only  coming  out 
to  feed  at  dusk.  The  wombats  bred  here  in  1856. 

“  The  anatomy  of  the  wombat  was  described  by  Professor 
Owen  in  1836,  from  a  very  large  female  specimen  which  died  in 
the  menagerie.  She  weighed  59^  lbs.,  aud  measured  3  feet  in 
length.  It  may  be  observed  here,  that  a  species  of  wombat 
exists  in  South  Australia,  which  is  distinct  from  that  now  in  the 
menagerie.  All  that  is  at  present  known  of  it  are  the  deduc- 
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tions  drawn  by  Professor  Owen  from  a  skull  sent  to  him  from 
South  Australia,  and  figured  in  illustration  of  his  essay,  in  the 
Transactions  of  the  Society,  vol.  iii.  p.  303.  Living  specimens 
of  the  wombat  from  South  Australia  would,  therefore,  be  ex¬ 
ceedingly  acceptable.  Considering  how  many  specimens  of  the 
wombat  have  been  brought  to  this  country,  and  how  easily  they 
may  be  kept  alive,  it  is  not  a  little  to  be  wondered  at  that  the 
Koala,  or  Native  Bear  ( Phascolarctos  cincreus),  which  inhabits 
the  country  between  Moreton  Bay  and  Port  Pnillip,  should  still 
be  a  desideratum  to  the  menagerie.” 

The  Society  also  exhibits  specimens  of  the  Ursine 
Dasyure,  or  Tasmanian  Devil  ( Dasyurus  ur sinus )  ; 
Mauge’s  Dasyure  (D.  Maugcei)  ;  the  Vulpine  Pha- 
langer  ( ' JPhalangista  vulpina )  ;  the  Kangaroo  Rat 
( Hypsiprymnus  murinus) ;  the  Tasmanian  Bet- 
tong  ( Bettongia  cuniculus)  ;  the  Short-headed  Plying 
Opossum  ( Belideus  breviceps )  ;  the  Long-tailed  Ply¬ 
ing  Opossum  ( B.jlaviventris ). 

These  animals  all  belong  to  the  order  of  Mar¬ 
supials,  in  which  the  young  are  born  in  a  rudimentary 
state  and  transferred  to  a  pouch  situated  on  the  lower 
part  of  the  abdomen  of  the  female. 

In  a  cage  among  the  birds  (Eagle  Aviary)  is  a 
specimen  of  the  largest  carnivorous  Marsupial,  the 
Tasmanian  AVolf  (Thylacinus).  It  is  restricted  to 
Tasmania,  and  has  not  been  discovered  in  Australia 
alive.  It  is  known  there  as  fossil.  Every  naturalist 
should  see  this  specimen,  as  the  Thylacine  is  nearly 
extinct. 


Order  15. — MOH  OTEEMATA. 

Only  two  genera  of  this  singular  class  are  known, 
the  duck-billed  Ornithorhynchus  and  the  Echidna,  or 
porcupine  ant-eater.  The  “  duck  bills  ”  frequent  the 
Australian  rivers,  and  are  called  water  moles  by  the 
colonists.  The  Echidna  is  a  burrowing  animal,  about 
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the  size  of  a  hedgehog,  furnished  with  strong  spines  like 
the  porcupine,  a -tapering  snout,  and  long  flexible 
tongue.  Its  food  consists  of  ants  and  other  insects, 
caught  with  the  tongue.  It  is  a  representative  of  the 
ant-eaters  of  South  America. 

The  intestines  of  the  Monotremes  terminate,  as  in 
birds,  in  a  cloaca,  and  they  may  be  said  to  be  almost 
egg-producing  or  oviparous  beasts.  They  possess 
marsupial  bones,  but  no  marsupial  pouch.  The  teeth 
are  rudimentary,  and  altogether  they  appear  to  con¬ 
stitute  a  link  between  the  marsupials  and  ovipara. 
These  animals  have  not  as  yet  been  discovered  in  a 
fossil  state. 

These  notes  are  necessarily  very  imperfect,  but  if 
they  induce  others  to  study  God’s  works  for  them¬ 
selves,  and  to  commence  that  study  by  the  careful 
perusal  of  the  evidence  adduced  by  such  philosophers 
as  Cuvier,  Lyell,  Owen,  Murchison,  Phillips,  and 
Sedgwick  respecting  those  works,  the  object  I  have 
had  in  view  will  be  attained. 

We  finite  men  are  allowed,  even  here  below,  to 
gather  fruit  within  the  illimitable  expanse  of  truth, 
and  to  learn  somewhat  of  the  Creator’s  operations 
during  the  by-past  eternity,  although  here  we  may 
never  fully  comprehend  the  history  and  its  records. 
Truths  are  truths,  and  when  they  stand  out  before  us 
distinct  in  all  their  teachings,  encircled  with  the  proofs 
of  God’s  workmanship,  I  hold  that  we  must  accept 
them,  no  matter  by  whom  they  are  contradicted. 

There  are  individuals  who  are  “  colour  blind,”  and 
cannot  distinguish  black  from  white  or  red  from  blue. 
There  are,  too,  men  who  are  mentally  blind,  and  who 
do  not,  or  will  not,  comprehend  physical  truths  ap¬ 
parent  to  nine  hundred  and  ninety-nine  individuals 
out  of  a  thousand.  Such  men  are  not  to  be  blamed — 
their  deficiencies  are  their  misfortune,  and  not  their 
fault ;  but  I  hold  that  the  man  who,  in  possession  of 
his  faculties,  is  mentally  influenced  by  one  mentally 
blind,  is  neither  to  be  pitied  nor  excused. 
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Take  a  youth  and  show  him  vour  collection  of  ani¬ 
mals  and  fossils,  your  fossil  fish,  fossil  plants,  fossil 
shells,  and  your  tusks,  teeth,  and  jaws  of  extinct 
elephants.  Tell  him  that  those  fossils  never  were 
portions  of  living  animals,  but  are  stone  lies  ;  tell  him 
that  those  tusks  and  teeth  never  belonged  to  living 
elephants,  but  were  created  as  fossils  ;  that  the  Siberian 
mammoth,  w7ith  the  hair  and  wool  on  its  body,  never 
wras  a  mammoth,  and  the  birch  and  willow  iu  its 
stomach  never  were  willow  and  birch,  but  feigned 
abortions,  serving  the  purpose  of  “  an  elaborate  design 
to  deceive  and  not  instruct,” — and  if  that  youth  believe 
you,  depend  upon  it  he  is  mentally  blind.  Never  in¬ 
duce  him  to  take  up  the  study  of  God’s  works  in 
bygone  epochs.  He  may  do  other  work,  but  let  him 
leave  that  alone  for  ever.  He  is  no  more  capable  of 
entering  into  that  history  than  the  “  colour  blind  ” 
individual  is  of  giving  you  a  description  of  the  golden 
sun,  or  the  green  leaves,  or  the  blue  firmanent.  He 
will  never  understand  those  words  of  the  Psalmist — 
“  Thou  takest  away  their  breath,  they  die,  aud  return 
to  their  dust.  Thou  sendest  forth  Thy  spirit,  they 
are  created ;  and  Thou  renewest  the  face  of  the 
earth.” 
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CHAPTER  II. 


Class  II. — AYES. 


Birds. 

Birds  are  oviparous  (egg-producing)  vertebrated 
animals.  Their  skeleton  is  composed  of  nearly  the 
same  elements  as  in  mammals,  but  their  bones  are 
lighter  and  contain  more  earthy  matter,  and  are 
capable  of  being  filled  with  air.  Birds  possess  a 
wonderful  double  and  complete  circulation,  with  a 
larger  amount  of  innate  animal  heat  than  mammals. 
Many  birds  are  thus  enabled  to  exist  in  the  regions 
of  ice  and  snow.  The  vision  of  birds  is,  among  all 
living  creatures,  the  most  piercing  and  distinct,  and 
therefore,  as  far  as  we  know,  they  are  examples  of  the 
most  perfect  adaptation  of  sight. 

So  swift  are  some  birds  upon  the  wing,  that  they 
exceed  our  utmost  railroad  speed  in  velocity  ;  while 
so  exquisite  are  the  harmonious  powers  of  others,  that 
even  woman,  with  “  her  silver  tongue,”  cannot  match 
their  melody.  Who  can  behold  the  gorgeous  plumage 
of  the  birds  of  the  tropics,  the  jewelled  apparel  of  the 
Humming-birds,  the  magnificence  of  the  Peacock,  or 
the  modest  elegance  of  the  Dove,  without  acknow¬ 
ledging  that  the  Creator  has  fashioned  them  “  beau¬ 
tiful  exceedingly,”  and  has  bestowed  upon  birds 
wonderful  gifts  of  intelligence,  melody,  beauty,  power, 
and  speed. 

The  individual  who  can  pass  unmoved  through  a 
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collection  of  birds,  living  or  dead,  is  unlikely  to  take 
much  interest  in  other  branches  of  Natural  History. 

“  A  primrose  by  the  water-brim, 

A  yellow  primrose  is  to  him, 

And  it  is  nothing  more.” 

Birds  are  arranged  in  Orders,  according  to  their 
structure,  their  distinguishing  characters  being  chiefly 
taken  from  the  formation  of  their  legs,  feet,  bills, 
and  chest-bone  or  sternum. 

Order  1.  Raptores  ( raveners ,  or  seizers ) — vulture,  eagle,  hawk, 
owl. 

„  2.  Scansores  ( climbers ) — woodpecker,  wryneck,  parrots, 

toucans. 

,,  3.  Passeres  (sparrow -like  birds) — blackbirds,  linnet,  swal¬ 

low,  sparrow,  crow. 

,,  4.  Columb.®  {pigeons)) — pigeon,  dove,  dodo. 

,,  5.  Galling  {poultry) — common  fowl,  pheasant,  grouse, 

peacock. 

„  6.  Cursores  ( runners ) — ostrich,  emu,  bustard,  apteryx, 

dinornis. 

,,  7.  Grallatores  {waders) — crane,  heron,  plover,  rail,  snipe. 

,,  8.  Palmipedes  {swimming -footed) — divers,  petrel,  duck, 

albatross,  swan. 


Order  l.-RAPTOEES. 

Raveners,  or  rapacious  birds. 

The  combined  powers  of  flight,  sight,  and  grasp, 
distinguish  the  rapacious  birds  from  all  others. 
They  may  be  recognized  by  their  hooked  beaks  and 
talons. 

They  constitute  two  families — the  Diurnal,  as  the 
vultures  and  hawks;  and  the  Nocturnal,  as  the 
owls. 
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The  great  Condor  of  the  Ancles  ( Vultur  gryphus , 
Lin.)  soars  aloft,  a  living  balloon,  far  above  the  lightest 
cloud,  in  a  region  so  intensely  cold,  that  were  it  not 
for  the  wondrous  power  it  possesses  of  developing  heat 
within  its  frame,  it  must  become  as  adamantine  as  the 
mountain-peak  above  which  it  floats.  The  lammer- 
geyer  is  one  of  the  largest  birds  of  prey  of  the 
old  world.  Its  extent  of  wing  sometimes  reaches 
ten  feet ;  and  this  powerful  vulture  has  been 
known  to  hurl  men  and  animals  over  the  side  of  a 
precipice  with  a  single  stroke  of  its  wing.  In  Eng¬ 
land,  the  Raptores  are  becoming  extremely  rare ; 
even  the  sparrow-hawk  ( Accipiter  nisus )  is  a  rare 
bird.  The  only  localities  where  we  have  seen  the 
kite  (. Milvus  regalis ),  withiu  late  years,  are  the 
Devil’s  Bridge,  near  Aberystwith,  and  on  the  Dryggan 
Mountain,  between  Rhyader  and  Llanwrytyd  Wells, 
in  South  Wales.  Here  also  may  be  seen  the  buzzard 
( Buteo  vulgaris).  The  only  time  I  ever  saw  the 
osprey  ( Pandion  haliaetos)  was  at  Cara  Lake,  near 
Dingle  Bay,  in  Ireland ;  and  only  about  thrice  in  my 
life,  although  a  great  rambler,  have  I  seen,  in  Eng¬ 
land,  the  peregrine  falcon  ( Falco  peregrinus),  blue 
hawk  (S Urigiceps  eg  anus) ,  and  merlin  {Falco  cesalon). 
In  Great  Britain  these  birds  will  soon  become  extinct, 
as  have  already  both  the  great  bustard  ( Otis  tarda') 
and  the  little  bustard  ( Otis  tetrax). 

No  birds  of  the  vulture  tribe  are  found  in  Aus¬ 
tralia,  where  the  absence  of  indigenous  quadrupeds 
larger  than  the  kangaroos  indicate  that  they  could 
not  be  supported  on  carrion.  A  specimen  of  a  white 
hawk,  sent  to  England,  was,  we  have  understood,  the 
cause  of  Mr.  Gould’s  visit  to  Australia,  where  he 
collected  the  materials  for  the  most  celebrated 
of  his  unsurpassed  works.* 

The  scops-eared  owl  ( Strix  scops)  and  the  little  owl 
{Strix  passer ina,  Lin.)  have  both  been  killed  in  Wor- 


*  Gould’s  “  Birds  of  Australia.” 
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cestershire,  in  the  old  forest  of  Wyre.  They  are  rare 
British  birds. 

The  secretary-bird  ( Secret arius  rejptilivorus),  which 
possesses  legs  as  long  as  a  wader,  is  an  example  of 
the  modification  of  structure  in  birds  of  prey.  It  is 
an  inhabitant  of  tropical  Africa,  and  pursues  on  foot 
the  reptiles  which  constitute  its  food. 

A  few  months  ago  I  went  to  the  gardens  of  the 
Zoological  Society,  for  the  sake  of  devoting  attention 
to  the  Raptorial  birds,  and,  thanks  to  the  Guide,  edited 
by  Mr.  Sclater,  who  is  an  accomplished  ornithologist, 
my  time  was  pleasantly  and  profitably  employed. 

The  eagles,  harpies,  kites,  vultures,  and  ov\ls,  have 
all  their  aviaries  :  and  the  variations  of  structure  in 
the  birds  may  be  easily  studied. 

It  is  somewhat  remarkable,  that  the  first  evidence 
of  the  existence  of  birds  should  be  met  with  in  rocks 
of  about  the  same  age  as  the  oldest  known  mammal ; 
viz.,  in  rocks  of  the  Upper  Triassic  period.  I  have 
already  alluded  to  the  periods  of  the  Upper,  Middle, 
and  Lower  Tertiaries,  and  the  enormous  lapses  of 
time  necessary  for  their  fulfilment.  Geologists  group 
together  vast  masses  of  stratified  deposits  into  a 
divisionary  classification,  which  represents  vastly 
longer  epochs  of  time  than  that  understood  by 
the  term  period ;  as  the  Primary  (or  Pala30zoic), 
Secondary,  and  Tertiary  epochs.  The  great  age 
of  the  first  known  mammal  and  bird  may  be 
gathered  from  the  fact  that  they  are  known  to 
have  lived  during  the  Triassic,  the  most  ancient 
period  of  the  Secondary  epoch,  which  may  be 
expressed  inadequately  as  bearing  somewhat  of  such 
proportions  to  the  close  or  end  of  the  Secondary 
epoch  (the  Cretaceous  period),  as  the  Dawn  period 
of  the  Tertiaries  bears  to  the  period  of  existing 
animals  and  man. 

Geologists  are  sometimes  asked  if  they  have  any 
means  of  reckoning  the  time  that  has  passed  since 
the  first  mammal,  or  bird,  is  known  to  have  lived  and 
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died  ;  and  to  which  question,  the  best  mode  of  reply 
is  by  asking  another. 

Can  the  astronomer  measure  us  off,  in  space,  the 
number  of  inches  that  reckon  the  distance  to  the 
Nebulas  of  the  heavens  ?  If  so,  then  may  we  some 
time  hope  to  calculate,  in  centuries,  the  millions  of 
years  that  have  elapsed  since  the  rocks  of  the  Trias 
were  strewed  in  the  bed  of  that  ocean  into  which  was 
swept  the  skeleton  of  the  “  Microlestes or  since 
the  sun  shone  upon  the  Triassic  mud-flats  of  America, 
across  which  there  paced  birds,  which  left  prints 
of  their  feet  twenty  inches  in  length,  and  one  of 
which  must  have  been  at  least  “  four  times  larger 
than  an  ostrich.” 

If  the  first  found  mammal  is  small,  the  “  Bronto- 
zouin  ”  was  a  giant  among  birds  :  and  so  well  are 
some  of  its  footsteps  preserved,  that  “  the  papillose 
and  striated  characters  of  the  integument  covering 
the  cushions  on  the  under  side  of  the  foot  ”  #  are 
impressed  upon  the  ancient  mud.  From  the  absence  of 
teeth  in  birds,  it  is  often  difficult  to  determine  their 
relations  ;  but  it  is  probable  that  the  birds  which  left 
their  footprints  on  the  Connecticut,  Triassic,  or  Permian 
sandstones,  wTere  more  nearly  related  to  the  waders  and 
aquatic  birds  than  to  the  raveners,  or  seizers. 

The  generic  term  Lithornis  (petrified  bird)  is 
applied  by  Professor  Owen  to  the  fossil  relics  of  a 
small  vulture  found  in  the  Eocene  clay  of  the  Isle 
of  Sheppey.  He  also  informs  us,  that  the  birds  of 
prey  were  represented  by  species  “  the  size  of  our 
ospreys,  buzzards,  and  smaller  falcons,  and,  most 
probably,  also  by  an  owl.” 

Portions  of  the  skeletons  of  a  vulture  and  a  species 
of  eagle  or  osprey  have  been  found  in  Miocene  fresh¬ 
water  deposits,  in  France,  in  which  beds  fossil  eggs, 
and  the  impressions  of  feathers,  have  also  been 
discovered. 


* 


Owen’s  Palaeontology,  p.  290. 
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The  bone-caverns,  which  are  great  fissures  in  lime¬ 
stone  rocks,  formerly  the  resort  of  wild  animals,  have 
furnished  remains  closely  resembling  the  falcon,  the 
sparrow-hawk,  and  one  or  two  species  of  owl. 


Order  2.— SCANSQBES. 

Climbing  birds; 

The  Climbers  have  their  feet  adapted  for  climbing, 
two  toes  being  directed  forwards  and  two  backwards. 
There  are,  however,  several  birds  that  climb,  the  toes 
of  which  are  like  those  of  the  Perchers,  three  before 
and  one  behind,  as  the  tree-creepers  and  nuthatches. 
The  curious  honey-guides,  the  talking  parrot,  the 
enormouslv-beaked  toucan,  the  various  species  of 
woodpecker,  the  wryneck,  and  the  cuckoo,  are 
arranged  in  this  division. 

Mr.  Darwin  mentions  a  remarkable  instance  of  the 
change  of  habits  as  regards  a  bird  of  the  woodpecker 
tribe.  On  the  immense  plains  of  La  Plata,  where 
not  a  tree  grows,  there  is  a  woodpecker  which  never 
climbed  a  tree,  but  which,  “  in  every  essential  part  of 
its  organization,  its  colouring,  the  harsh  tone  of  its 
voice,  and  undulatory  flight,”  is  a  true  woodpecker. 

The  collection  of  parrots  in  Regent’s  Park  is  very 
rich  ;  there  are  upwards  of  eighty  species  now  living 
in  the  “  Parrot  House,”  from  Hindostan,  Java  and 
Sumatra,  Australia,  Madagascar,  Africa,  and  North 
and  South  America.  Among  them  are  also  the 
toucan  ( Ramphastus ).  The  beautiful  grass  parra- 
keets  are  in  the  “New  Aviary;”  and  here  again  we 
have  an  example  of  difference  of  habits  in  the  Climbers. 
We  learn  from  Mr.  Sclater  that  the  grass  parrakeets 
“  for  the  most  part  inhabit  the  plains  of  the  South, 
living  almost  entirely  on  the  ground,  and  feeding  on 
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the  seed  of  grasses.  At  certain  periods  of  the  year 
they  migrate  in  vast  flocks,  their  line  being  appa¬ 
rently  determined  by  the  scarcity  or  abundance  of 
food  afforded  by  the  localities  they  visit.  Their  flight 
is  excessively  graceful  ;  and  as  the  tail  is  generally 
expanded  in  rising,  the  brilliant  colours  of  the  side- 
feathers  of  that  organ  in  the  Turquoisine  make  a  most 
striking  and  attractive  display.” 

A  very  remarkable  genus  of  parrots  (. Nestor  hypo- 
polius )  is  restricted  to  New  Zealand  and  Norfolk  Island. 
Another  species  (N.  pro  ductus) ,  now  extinct,  was  found 
living  in  Philip  Island — so  small  an  island,  that  it  is 
only  five  miles  in  extent.  So  restricted  was  this  bird, 
that  Mr.  Gould  observes  that  persons,  who  have  re¬ 
sided  in  Norfolk  Island  many  years,  assured  him  its 
occurrence  there  was  totally  unknown,  although  the 
distance  from  one  island  to  another  is  not  more  than 
three  or  four  miles.  Mr.  Walter  Mantell  discovered 
the  fossil  bones  of  a  Nestor  in  alluvial  soil  on  the 
western  shore  of  the  north  island  of  New  Zealand. 
This  peculiar  parrot  is,  therefore,  of  antique  origin. 

In  the  Dawn  (Eocene)  epoch,  the  Climbers  were 
represented  by  species  as  large  as  the  cuckoo  and 
kingfisher,  and  a  woodpecker  has  been  found  in 
Pleistocene  deposits. 


Order  3.-PABSESES. 

Perching  birds. 

This  is  the  most  numerous  order  of  the  class 
Birds,  and  also  the  most  perplexing,  for  it  is  difficult 
to  imagine  that  the  sparrow,  shrike,  crow,  bird  of 
Paradise,  and  the  rhinoceros  hornbill  (Calao)  belong 
to  the  same  order.  Tet  we  learn  that  the  gradation 
from  one  genus  to  another  is,  in  some  instances,  so 
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insensible,  that  it  is  extremely  difficult  to  establish 
subdivisions. 

The  toes  are  formed  for  perching,  and  the  warblers 
have  a  complicated  larynx. 

This  order  includes  all  the  birds  of  song,  as  the 
nightingale,  lark,  wood  thrush,  and  mocking-bird;  and 
most  of  the  birds  of  passage,  as  the  swallow,  swift, 
and  martin. 

If  we  should  hesitate  to  rank  the  secretary-bird, 
which  courses  after  reptiles,  among  the  rapacious  birds, 
we  nevertheless  find  that  some  of  the  Perchers  affect 
equally  anomalous  habits.  The  tree  creeper  (Certhia) 
and  the  nuthatch  (Sitta)  possess  the  habits  of  wood¬ 
peckers,  and  are  commonly  supposed  to  belong  to  the 
order  of  the  Climbers  ;  but  they  are  true  passerine 
birds;  as  also  is  the  water  ouzel  (Cinclus),  which 
has  been  denominated  by  Mr.  Darwin  a  diving  thrush. 
We  learn,  however,  from  Sir  W.  Jardine,  that  Cin¬ 
clus  does  not  belong  to  the  thrushes. 

The  Shrikes  were  associated  by  many  naturalists 
with  the  birds  of  prey,  from  their  strong  hooked  bills 
and  sanguinary  habits.  I  have  myself  seen  the  red- 
backed  shrike  ( Lanins  collurio )  strike  a  redbreast  on 
the  wing  and  then  proceed  to  impale  its  prey  upon  a 
thorn.  The  great  shrike  (L.  excubitor )  has  on 
several  occasions  been  killed  in  Worcestershire,  and 
has  been  known  to  breed  in  Wyre  Porest.  I  saw 
this  bird  in  the  Longdon  Marshes  during  the  hard 
winter  of  1855  :  it  was  among  a  flock  of  Fieldfares. 

The  Golden  Oriole  (Oriolus)  is  a  very  rare  British 
bird  of  this  order.  We  have  it,  however,  occasionally 
in  W orcestershire,  among  the  cherry  orchards,  and 
one  specimen  has  been  killed  within  the  last  ten 
years,  which  is  now  in  the  Worcester  Museum. 

I  have  the  authority  of  my  friend,  the  Kev.  G.  C. 
Davies,  of  Tewkesbury,  for  stating  that  the  golden 
oriole  has  been  known  to  breed  in  England.  The 
locality  was  Word  Minnis,  in  Kent.  The  parent 
birds  selected  a  solitary,  swampy  place,  and  built  a 
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skilfully-constructed  nest  among  some  aider  bushes. 
Mr.  Davies  saw  the  old  birds  with  their  nest,  and 
nearly  fledged  young,  in  the  possession  of  a  shoe¬ 
maker. 

The  wheatear  (Vitiflora)  is  not  uncommon  around 
the  base  of  the  Malvern  Hills,  and  I  have  occasion¬ 
ally  seen  the  Hawfinch  and  Crossbill  (Loxia)  among 
our  winter  visitants.  The  cirl  bunting  occurs  around 
Cheltenham  ;  but  is  rare  in  England. 

The  ring  ouzel  (Turdus  torquatus)  visits  Malvern 
periodically,  and  I  have  been  informed  by  my  friend, 
the  Iiev.  Mr.  Thorn,  an  accurate  ornithologist,  resi¬ 
dent  in  the  neighbourhood,  that  it  returns  in  autumn 
to  feast  upon  the  ripening  berries  of  the  mountain  ash. 
It  is  not  uncommon  among  the  woods  and  hills  of 
South  Wales. 

There  is  a  specimen  of  the  common  magpie  (Pica) 
in  the  Worcester  Museum,  with  a  beak  that  has  under¬ 
gone  a  considerable  modification,  and  which  “  looms 
destructively.”  The  beak  of  this  bird  might  belong 
to  a  falcon. 

In  the  New  Aviary  in  Eegent’s  Park  are  many 
interesting  specimens  of  birds  of  this  order.  There 
may  be  seen  the  mocking-bird  of  America,  so  re¬ 
markable  for  its  power  of  imitating  any  sound  ;  the 
migratory  thrush  or  American  robin,  the  golden 
oriole,  the  redwing,  fieldfare,  and  ring  ouzel,  the 
hawfinch,  nightingale,  with  many  other  of  the 
Perchers. 

Eossil  remains  of  birds,  apparently  allied  to  the 
nuthatch  and  lark,  have  been  found  in  strata  of  the 
Dawn  epoch.  A  thrush  (Turdus)  warbled  in  the 
woods  of  the  Miocene  tertiaries ;  and  birds  closely 
resembling  the  swallow,  thrush,  goatsucker,  and  crow, 
have  left  their  skeletons  in  the  Pleistocene  deposits 
that  contain  the  remains  of  the  extinct  mammals  of 
ancient  England.* 

*  See  Owen’s  Palaeontology,  p.  291  ;  and  Pictet’s  Palaeontology. 
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Order  4.— COLUMBJE. 

Pigeons. 

Pigeons  have  been  considered  by  some  authors  as 
constituting  a  passage  from  the  Gallinse,  or  poultry, 
to  the  Passerinse,  or  perchers. 

The  crowned  pigeon  of  the  Indian  Archipelago 
( Columba  coronata)  and  the  Nicobar  pigeon  (O.  nico- 
bctrica)  approximate  the  poultry.  The  former  is  bred 
in  the  poultry-yards  of  Java,  and  almost  equals  the 
Turkey  in  size. 

Gnathodon  strigirostris  is  a  remarkable  form  of  a 
frugivorous  pigeon,  which  has  probably  become  extinct 
within  a  few  years.  It  was  formerly  abundant  in  the 
Samoan  Island,  in  the  Pacific,  one  of  the  Navigator 
group,  and  was  exceedingly  tame.  Cats  were  let  loose 
upon  the  island,  and  the  birds  are  now  destroyed.  Sir 
William  Jardine  is  in  possession  of  the  only  specimen 
known,  save  one  in  America  ;  the  specimens  procured 
by  the  North  American  expedition  being  lost  at  the 
wreck  of  the  exploring  vessel. 

The  variation  of  pigeons  under  domestication,  as 
referred  to  by  Mr.  Darwin,  is  well  worthy  of  earnest 
consideration. 

Ornithologists  are  agreed  that  the  numerous  and 
well-defined  breeds  of  domestic  pigeons  are  descended 
from  the  common  Pock  pigeon  ( Columba  livia),  a  bird 
which,  in  the  wild  state,  builds  principally  in  sea  cliffs. 
The  Tumblers,  Punts,  Parbs,  and  Fautails  have  been 
produced  from  one  and  the  same  wild  species,  through 
man’s  selection  of  pigeons,  with  large  crops,  broad 
tails,  or  ruffled  necks,  and  by  close  breeding.  One  ot 
our  most  distinguished  naturalists,  nevertheless,  main¬ 
tains  that  “plasticity  in  a  domestic  condition  just 
proves  that  it  is  unnatural  and  artificial ;  that  the 
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forms  desired  cannot  be  kept  up.  .  .  .  Where  now 
among  dogs  is  the  Turnspit,  the  Irish  bloodhound,  the 
Spanish  pointer  ?  .  .  .  Variation  in  domesticity,  by 
crossing,  is  widely  different  from  that  in  a  state  of 
nature,  and  improved  animals,  differing  from  anything 
in  nature,  cannot  be  naturally  kept  up.  .  .  .  God 
does  not  permit  man  to  manufacture  a  permanent 
species,  or  to  sport  at  will  with  his  works ;  and  this 
is  proved  by  the  fact,  that  none  of  those  breeds  or 
varieties  (Mr.  Darwin’s  incipient  species)  can  be 
maintained,  even  with  the  greatest  attention  and 
care.”# 

Two  centuries  ago,  the  small  volcanic  islands  of 
Mauritius,  llodriguez,  and  Bourbon  were  inhabited 
by  different  species  of  birds  with  wings  so  undeveloped 
that  they  were  unable  to  fly.  Mauritius  is  an  island, 
forty  miles  in  length,  to  the  east  of  Madagascar,  in 
the  Indian  Ocean,  and  one  hundred  miles  from  the 
nearest  land.  When  discovered,  it  was  clothed  by 
dense  forests  of  palms  and  various  other  trees  ;  and 
when  the  Dutch,  under  Wibrant  de  Wanwick,  took 
possession,  in  1598,  they  found  in  the  island  a  variety 
of  pigeons,  paroquets,  and  the  remarkable  “  colossal, 
brevipennate,  fungiverous  Pigeon,”  the  Dodo.  We 
must  refer  our  readers  to  the  splendid  work  of 
Strickland  and  Melville  for  the  historical  and  anato¬ 
mical  data  respecting  this  strange  bird.f 

“  As  the  Greenland  whale,”  says  Mr.  Strickland, 
“  may  be  called  a  permanent  suckling,  the  teeth  never 
penetrating  the  gums,  though  in  youth  they  are  dis¬ 
tinctly  traceable  in  the  dental  groove  of  the  jaws  ;  as 
the  Proteus  is  a  permanent  tadpole,  the  Dodo  was  a 
permanent  nestling,  clothed  with  down  instead  of 
feathers,  and  with  the  wings  and  tail  so  short  and 
feeble,  to  be  utterly  unsubservient  for  flight.  .  .  .  We 
cannot  form  a  better  idea  of  it  than  by  imagining  a 

*  Edinburgh  New  Philosophical  Journal,  1860. 

f  The  Dodo  and  its  Kindred. 
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young  Duck  or  Gosling  enlarged  to  the  dimensions  of 
a  Swan.” 

The  Dodo  was  at  first  believed  to  belong  to  the 
Ostrich  family  ;  and  Professor  Owen  was  in  favour  of 
its  affinity,  though  in  an  extremely  modified  form,  to 
the  Vulture  ;  while  it  remained  i'or  Professor  Rein¬ 
hardt  of  Copenhagen,  Strickland,  and  Melville,  to 
determine  its  proper  position  “  as  a  very  aberrant 
member  of  the  family  Columbidae  and  as  being  dis¬ 
tantly  allied  to  the  ground  pigeon  (Gfourinae),  some 
of  which  resemble  partridges  in  their  mode  of  life  ; 
and  again,  to  the  Trerons,  which  feed  on  large  fruits 
and  berries,  aud  have  strong  arched  beaks  resembling 
those  of  the  vulture.  The  Pezophaps  (a  pedestrian 
pigeon)  was  living  in  the  island  of  Rodriguez  in  1651, 
and  the  highly  interesting  account  of  the  various 
productions  of  the  island  by  Francois  Leguat,  who 
was  the  commander  of  a  party  of  French  Protestant 
refugees  who  settled  there  in  that  year,  is  quoted 
by  Mr.  Strickland.  Bones  of  the  Pezophaps  are  pre¬ 
served  at  Paris  and  at  Glasgow,  and  Dr.  Melvile  was 
enabled  to  determine  that  this  bird,  like  the  Dodo, 
belonged  to  a  sub-family  of  the  ColumbidsB  ;  and  was, 
in  short,  a  terrestrial,  flightless,  modified  pigeon. 

It  is  highly  probable  that  in  former  geological 
ages  larger  islands,  or  a  continent,  occupied  the 
geographical  position  where  now  Tromelin,  Albatross, 
Rodriguez,  Mauritius,  and  Bourbon  islands  remain 
as  mere  fragments  ;  and  that  these  wingless  birds 
are,  or  rather  were,  the  relics  of  animal  life  of  that 
continent. 

It  is  difficult  to  account,  in  any  other  way,  for  such 
restricted  conditions  of  peculiar  animals  to  such 
diminutive  areas. 

It  may  be  said  that  the  Dodo  may  have  been 
created  especially  for  the  Mauritius  island  ;  the  Pezo¬ 
phaps  for  Rodriguez  (an  island  only  fifteen  miles  long 
by  six  broad),  and  the  marine  lizard  and  black  finches 
for  the  Galapagos  (for,  whether  restricted  or  not, 
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they  have  not  hitherto  been  found  elsewhere)  ;  but 
when  we  remember  the  recent  history  of  the  By  tin  a, 
confined  to  its  island  in  Behring’s  Straits,  and  com¬ 
pare  this  with  the  known  fact  that  this  animal,  or  its 
allies,  were  once  abundant  throughout  Europe  ;  when 
we  find  that  the  same  species  of  wingless  birds  of 
New  Zealand  are  found  on  separate  islands  ;  I  believe 
that  it  is  more  probable  that  these  animals  owe  their 
restricted  and  peculiar  positions  to  geographical  and 
geological  changes  and  conditions,  rather  than  to  their 
having  been  created  for  localities  so  restricted  as 
Bodriguez,  Mauritius,  and  the  Galapagos.  The  com¬ 
parative  anatomist  is  the  best  judge  as  to  the  possi¬ 
bility  of  “  disuse”  becoming  so  wonderful  an  agent  in 
the  change  of  form  as  Mr.  Darwin  believes  possible. 

The  extraordinary  number  of  Pigeons,  and  their 
allies,  may  be  best  understood  by  the  examination  of 
the  different  forms  in  the  British  Museum.  There 
are  some  beautiful  living  birds  at  the  gardens  of  the 
Zoological  Society,  and  among  them  the  celebrated 
passenger  pigeon  ( Ectopistes  migratorius) . 

The  following  is  Mr.  Audubon’s  account  of  the 
marvellous  numbers  of  these  birds  in  America  : — - 


“  In  the  autumn  of  1813,  I  left  my  house  at  Henderson,  on 
the  banks  of  the  Ohio,  on  my  way  to  Louisville.  In  passing 
over  the  Barrens,  a  few  miles  beyond  Ilardeusburgh,  I  observed 
the  pigeons  flying  from  north-east  to  south-west  in  greater 
numbers  than  I  thought  I  had  ever  seen  them  before.  I  tra¬ 
velled  on,  and  still  met  more,  the  farther  I  proceeded.  The  air 
was  literally  filled  with  pigeons.  The  light  of  the  noonday  was 
obscured  as  by  an  eclipse.  Before  sunset  I  reached  Louisville, 
distant  from  Hardensburgh  fifty-five  miles.  The  pigeons  were 
still  passing  in  undiminished  numbers,  and  continued  to  do  so 
for  three  days  in  succession.  .  .  .  Let  us  take  a  column  of  one 
mile  in  breadth,  which  is  far  below  the  average  size,  and  suppose 
it  passing  over  us  at  the  rate  of  one  mile  per  minute.  This  will 
give  a  parallelogram  of  180  miles  by  1,  covering  ISO  square 
miles  ;  and  allowing  two  pigeons  to  the  square  yard,  we  have 
1,115,136,000  pigeons  in  one  flock;  and  as  every  pigeon  con¬ 
sumes  fully  half  a  pint  per  day,  the  quantity  required  to  feed 
such  a  flock  must  be  8,712,000  bushels  per  day.” 
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This  bird,  and  the  following,  are  in  the  New 
Aviary. 

Twenty-one  species  of  pigeons  have  been  figured 
by  Mr.  Gould  from  Australia ;  and  of  these,  there 
may  be  seen,  the  wonga-wonga  pigeon  ( Leucosarcia 
picata ),  the  bronze-wing  pigeon  ( Phaps  chalcoptera) , 
and  the  bush  bronze-wing  ( Phaps  elegans).  There 
are  also  specimens  of  the  magnificent  Victoria  crowned 
pigeon  (  Goura  coronata)  of  the  Indian  Archipelago. 

We  learn  from  Professor  Jukes,  that  a  true  pigeon 
is  found  in  Pleistocene  deposits ;  and  it  appears  that 
more  are  known  from  older  beds.# 


Order  5.-GALLIM. 

Poultry. 

This  order  is  named  after  the  domestic  cock,  Gallus. 
Short  wings,  a  bony  chest-bone,  and  a  heavy  carriage, 
are  the  usual  characteristics  ot  the  birds  of  this  family, 
some  of  which  are  also  remarkable  for  their  gorgeous 
plumage.  The  majority  of  game  birds  belong  to  the 
Gallinse.  Several  species  of  wild  poultry  are  known  ; 
and  one  from  Java  is,  we  are  informed  by  Sir  W. 
Jardine,  the  origin  of  our  bantams.  The  Argo  fowl 
( Pliasianus  giganteus )  is  a  native  of  Sumatra:  this 
bird  has  been  seen  tall  enough  to  peck  from  off  a 
common  dining-table. 

The  Curassows  (Crax)  are  turkey-like  birds  of 
America,  which  live  in  the  woods,  feed  on  fruit, 
perch  on  trees,  and  are  easily  domesticated. 

The  common  turkey  was  brought,  not  from  Turkey, 
as  is  generally  supposed,  but  from  North  America,  in 

*  Jukes’s  “  Manual  of  Geology,”  p.  333  ;  and  Pictet’s  Pa¬ 
ige  ontology. 
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the  sixteenth  century.  The  pea-fowl  was  introduced 
into  Europe  from  the  Ganges ;  and  the  Pintado,  or 
guinea-fowl,  is  indigenous  to  Africa. 

I  may  here  mention,  that  some  years  ago  a  guinea- 
fowl  laid  several  eggs  in  the  nest  of  a  partridge,  near 
my  own  residence  ;  they  were  hatched,  and  four  young 
pintados  were  reared  with  some  half-dozen  partridges. 
I  requested  the  farmer  upon  whose  land  the  birds  were 
reared,  to  spare  the  covey,  and  for  several  months  we 
had  the  pleasure  of  seeing  a  covey  of  wild  guinea- 
fowl  taking  wing  whenever  the  partridges  rose,  and 
accompanying  them  in  their  flight.  They  strayed  at 
last,  and  two  having  been  destroyed,  I  shot  the 
others  in  the  month  of  November,  185J.  The  birds 
were  hatched  in  June. 

In  the  Worcester  Museum  there  is  a  remarkable 
hybrid  between  the  pintado  and  the  hen  pea-fowl. 

There  are  many  varieties  of  the  pheasant ;  and  tin’s 
bird  has  always  been  quoted  as  an  instance  of  species 
breeding  in  a  wild  state. 

The  question  why  the  improved  barn-door  fowl  may 
not  constitute  a  new  species,  as  erected  from  the  inter¬ 
breeding  and  crossing  of  varieties  descended  from  the 
jungle-fowl,  is  discussed  ably,  in  the  instauce  of  the 
pheasant,  in  an  article  which  appeared  on  Mr.  Darwin’s 
work,  in  the  “  Edinburgh  New  Philosophical  Journal  ” 
for  April,  1860  : — 

“  It  is  argued  that  artificial  breeds  of  animals  would 
never  go  back  to  their  original  form  :  very  likely  not ; 
they  never  would  have  the  opportunity.  The  countries 
where  they  roamed  are  now  cultivated  and  peopled — 
their  ancient  food  and  quiet  destroyed  ;  they  would 
have  no  real  species  to  mate  with,  and  the  limited 
variety  would  breed  in  and  in  as  long  as  it  could,  and 
at  last  dwindle  and  die.”  Many  would  go  back,  never¬ 
theless.  The  domestic  pigs  of  New  Zealand  “  have 
acquired  the  habits  and  colour  of  wild  animals.” 

“  The  pheasant  has  always  been  quoted  as  an 
instance  of  two  species  breeding  in  a  wild  state :  it 
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is  a  proof  of  the  reverse.  We  have  not  a  true 
pheasant  in  all  Great  Britain.  The  ring-necked 
species  of  China,  and  the  dark-coloured  species  of 
Persia,  have  both  been  introduced.  They  have  been 
crossed  and  recrossed,  and  are  altogether  in  an  arti¬ 
ficial  state :  it  is  well  known  to  every  sportsman 
that  they  can  only  be  kept  up  by  the  introduction  of 
new  blood  ;  and  without  this  the  stock  would  gradually 
be  lost.” 

A  Nepaulese  pheasant  is  described  by  Dr.  Hooker  as 
living  among  the  precipices  of  the  Himalayas,  at  the 
height  of  15,000  feet.  Ph.  Reevesii ,  from  China,  is  a 
magnificent  bird,  with  a  tail  six  feet  in  length. 

The  common  red  grouse  of  sportsmen  ( Lcigopus 
Scoticus )  has  long  been  supposed  to  be  restricted,  as 
a  species,  to  Great  Britain ;  yet  we  have  heard  the 
eminent  ornithologist,  Sir  William  Jardine,  declare 
that  the  willow  grouse  (A.  soliceti )  of  Norway,  and 
the  red  grouse  of  Britain,  are  one  and  the  same 
species,  the  habits  being  adapted  to  a  different  climate 
and  different  circumstances. 

There  is,  in  the  Worcester  Museum,  a  specimen 
of  a  hybrid  between  the  black-cock  ( Tetrao  tetrix ) 
and  the  hen  pheasant.  The  black  grouse  is  not  yet 
quite  extinct  in  Wyre  Eorest,  and  stray  specimens  have 
been  killed  in  different  parts  of  the  county. 

The  lover  of  birds  may  enjoy  a  treat  among  the 
living  Gallinse  in  the  gardens  of  the  Zoological 
Society,  with  the  guide-book  in  hand,  which  gives 
a  description  of  the  most  remarkable  birds.  The 
curassows  are  in  the  Old  Aviary,  and  have  bred  in 
England.  The  pheasant  and  pea-fowl  have  an  aviary ; 
the  gorgeous  Monal  is  in  the  Impeyan  pheasants’ 
inclosure ;  and  the  strange  Talegalla,  or  brush- 
turkey,  which  we  apprehend  is  not  a  turkey,  pos¬ 
sesses  an  inclosure.  Of  this  bird,  the  Gnide  says  : — 

“In  the  whole  economy  of  the  class  of  birds  there  is  nothing 
more  remarkable  than  the  reproduction  of  the  family  to  which, 
the  Talegalla,  or,  as  the  Australian  colonists  call  it,  the  Bush- 
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Turkey,  belongs.  Instead  of  hatching  their  eggs  by  incubation  in 
a  nest,  the  whole  of  these  birds,  as  far  as  their  habits  are  yet 
known,  construct  a  mound  of  earth,  leaves,  grass,  sand,  or  other 
materials  capable  of  generating  and  retaining  heat,  in  which 
the  eggs  are  buried  by  the  birds  and  carefully  watched  until 
the  young  birds  are  matured  and  issue  forth  from  the  ‘  eccaleo- 
biov  ’  of  Nature,  stout,  strong,  and  so  fully  feathered  as  to  be 
capable  of  flight  on  the  third  day  of  their  existence.” 

The  American  partridge,  the  colin,  and  the  Cali¬ 
fornian  colin,  with  the  sand  grouse  ( JPterocles ),  are 
in  the  New  Aviary.  A  species  of  partridge  is  known 
in  the  Miocene  deposits,  and  relics  of  several  Galli¬ 
naceous  birds  in  Pleistocene  clays  and  caves. 


Order  6.— CURSORES. 

Coursers,  or  running  birds. 

The  Coursers  appear  to  have  numerous  affinities 
with  the  Gallinas.  The  muscles  of  the  thighs  and 
legs  are  of  great  thickness,  and  their  sternum  is  a  simple 
buckler,  without  the  ridge  which  exists  in  all  other 
birds.  They  want  the  back  toe,  and  the  wings  are  not 
fully  developed. 

The  Ostrich  (Struthio)  is  a  well-known  bird,  and  in 
the  sandy  deserts  of  Africa  attains  the  height  of  six 
feet  and  a  half. 

The  ostrich  is  found  only  in  Africa ;  and  so  swift  is 
this  courser,  that  few  animals  can  overtake  it.  The 
American  ostrich  ( Rhea ),  of  which  there  are  two 
species,  is  not  more  than  half  the  size  of  the  African 
species.  The  emus  of  New  Holland  represent 
t lie  ostriches  of  the  Old  World,  and  the  rheas  of 
America.  The  cassowaries  are  found  in  the  Mo¬ 
luccas. 

The  ostrich  and  bustard  ( Otis  tarda)  are  selected 
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by  Mr.  Darwin  as  ideal  examples  of  the  probable 
effect  of  the  use  and  disuse  of  different  bodily  organs. 
He  believes  that  the  early  progenitor  of  the  ostrich 
had  habits  like  those  of  a  bustard,  and  that,  as  natural 
selection  increased,  in  many  successive  generations, 
the  size  and  weight  of  its  body,  its  legs  were  used 
more  and  its  wings  less,  until  they  became  incapable 
of  flight. 

The  geological  history  of  some  birds  of  the  Courser 
order  is  very  remarkable.  The  three  islands  of  New 
Zealand  appear,  from  the  researches  of  geologists,  to 
have  been  formerly  united,  and  have  formed  one 
island,  which  was  inhabited,  in  the  later  tertiary 
epochs,  by  a  number  of  gigantic  wingless  birds,  whose 
remains  are  now  found  fossil  in  the  three  islands, 
which  must  have  once  formed  continuous  land,  as 
wingless  birds  are  incapable  of  traversing  across  the 
sea.  No  indigenous  mammals,  save  two  bats,  are 
known  (a  rat,  supposed  to  be  indigenous,  was  probably 
imported),  and  none  have  been  found  fossil. 

The  Apteryx,  a  singular  bird,  with  the  wings  rudi¬ 
mentary,  terminating  in  a  little  hook,  and  entirely 
obscured  by  the  feathers,  was  first  brought  to  England 
from  New  Zealand  in  1812.  Two  species  of  apteryx 
are  known  as  fossils.  The  living  apteryx  is  nocturnal, 
burrowing  in  habits,  and  inhabiting  densely-wooded 
districts.  Three  species  at  least  are  known. 

Most  extraordinary  birds,  allied  to  the  ostrich  order, 
formerly  existed  in  New  Zealand,  and  were  the  con¬ 
temporaries  of  man,  at  no  very  remote  period.  These 
birds,  wre  are  informed  by  Professor  Owen,  resembled 
the  apteryx ;  but  some  of  them  were  so  gigautic,  that 
the  tibia  of  the  leg-bones  of  one  species  ( Dinornis 
(jiganteus)  measures  upwards  of  a  yard  in  length.  The 
toe-bones  of  another  ( Dinornis  elephantopus)  “  rival 
those  of  the  elephant.”  The  bones  of  some  of  the 
species  indicate  birds  of  upwards  of  ten  feet  in 
height.  Well  might  they  be  called  terrific  l  Mr. 
Walter  Mantell  has  discovered  remains  of  the  eggs  of 
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the  Dinornis.  The  eggs  were  much  larger  than  those 
of  the  ostrich. 

The  Palapteryx  (ancient — wingless)  was,  as  its  name 
signifies,  another  of  these  large  wingless  birds,  a  giant 
Apteryx,  known  only  in  a  fossil  state. 

Investigations  in  Madagascar  seem  likely  to  fur¬ 
nish  some  astounding  discoveries  respecting  birds  of 
this  order.  The  captain  of  a  vessel  trading  to  Mada¬ 
gascar  one  day  observed  a  native  using  a  vase  which 
much  resembled  an  egg,  and,  upon  examination,  proved 
to  be  one.  The  native  eventually  procured  some 
enormous  fossil  eggs  from  the  interior  of  the 
island,  and  some  fossil  bones  of  a  bird.  The  largest 
of  these  eggs  is  equal  in  bulk  to  six  ostrich-eggs,  or 
148  eggs  of  the  common  hen,  and  will  hold  two 
gallons  of  water. 

M.  St.  Hilaire,  who  described  these  marvellous  eggs 
and  bones  in  a  report  to  the  French  x\eademie  des 
Sciences,  proposed  the  name  of  “  iEpiornis  ”  for  the 
monster  bird  that  laid  the  monster  eggs.* 

The  Ostrich-house  in  the  Gardens  in  Regent’s  Park 
contains,  the  Ostrich  ( Struthio  camelus),  the  Rhea 
{Rhea  Americana),  Darwin’s  Rhea  {Rhea  Rarwini ), 
the  Emeu  {Dromceus  Noves-hollandice) ,  the  Cassowary 
{Casuarius galeatus),  the  Mooruk  {Casnarius  Rennetti ), 
and  the  Apteryx.  Specimens  of  the  Bustard  may  be 
seen  in  the  New  Aviary.  The  Guide  remarks  : — 

“  The  Bustards  are  one  of  the  most  striking  and  well-distin¬ 
guished  families  of  the  Old  World.  They  number  about  twenty- 
three  species,  of  which  three  are  European,  three  Indian,  one 
Australian,  and  fifteen  indigenous  to  Africa.  The  Houbaras  are 
found  in  South-Western  Europe,  Africa,  and  India  ;  the  Little 
Bustard  in  Europe  and  Africa  ;  the  Great  Bustard  in  Europe 
and  Asia.  They  are  extremely  majestic  in  their  carriage,  even 
the  smaller  species  having  a  certain  stateliness,  and  showing 
their  relationship  to  those  noble  forms  of  which  the  great  Kori 


*  Athena? um,  March  22,  1851. 


66 


OLD  BONES. 


Bustard  of  South  Africa  is  the  most  remarkable.  This  bird  was 
among  the  discoveries  of  Dr.  Burchell,  whose  researches  in  the 
natural  history  of  South  Africa  have  never  yet  been  sufficiently 
appreciated  beyond  the  immediate  circle  of  his  friends.” 


Order  7.—  GRALLATORES. 

Wading  Birds. 

The  Great  Bustard*  ( Otis  tarda )  is  the  largest  of 
European  birds,  and  was  formerly  abundant  in  Great 
Britain.  A  noble  pair  of  these  birds,  captured  in 
Norfolk,  were  presented  some  years  ago  to  the 
Museum  at  Worcester  by  Lord  Lyttelton  ;  and  about 
four  years  since,  a  male  bustard  was  shot  on  the 
Wiltshire  downs,  in  full  plumage.  The  bustard, 
nevertheless,  may  now  be  considered  extinct  in 
England. 

Many  of  the  birds  of  this  order  are  remarkable  for 
the  length  of  their  legs,  some  of  them  looking  as  if 
they  walked  on  stilts ;  as  the  Heron,  and  more  espe¬ 
cially  the  Stilt-bird  ( Charadrius  himantopus).  The 
legs  of  many  of  the  family  are  adapted  for  wading 
in  shallow  water,  and  some,  as  the  Jacana  of  Ame¬ 
rica,  have  long  toes,  especially  adapted  for  walking  on 
the  floating  leaves  of  aquatic  plants.  The  common 
Heron,  Curlew,  Woodcock,  Coot,  and  Bail,  are  fami¬ 
liar  examples  of  the  Waders. 

In  Regent’s  Park  there  is  the  Waders’  Inclosure. 
In  this  inclosure  there  are  always  to  be  found  a  col¬ 
lection  of  Wading  birds,  which  includes  the  Godwit 
( Limosa  cegocephala  and  L.  Lapponica )  ;  the  Spoon¬ 
bill  ( Platalea  leucorodid)  ;  the  Avocet  ( Recurvirostra 
avocetta )  ;  the  Buff  (. Machetes  pngnax)  ;  the  Knot 

*  Mr.  Sclater  informs  me  that  be  considers  the  Bustard  more 
nearly  allied  to  the  Waders  than  the  Coursers. 
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( Tringa  canutus )  ;  the  Whimbrel  (Numen ius  [> h crop us)  ; 
the  Curlew  {Numenius  arquatus)  ;  tlie  Oyster-Catcher 
( Hcematopus  ostralegus )  ;  the  Coot  ( Fulica  atra )  ;  the 
Crested  Coot  ( Fulica  cristata ),  and  several  other 
European  species. 

The  Crane  Inclosure  contains  several  species  of 
Cranes  and  Storks.  Three  species  of  the  Ibis  are  in 
the  New  Aviary  ;  as  are  also  the  Australian  Porphyrio 
{Porphyrio  melanotus ),  and  the  Weka  Hail  ( Ocy - 
dromus  australis),  to  which  the  geologist  will  pay 
especial  attention,  as  the  probably  extinct  Notornis 
of  New  Zealand  is  allied  to  the  Porphyrio,  and  the 
Weka  Pail  follows  the  fashion  of  the  wingless  birds 
in  structure. 

Eossil  bones  of  a  bird  of  the  Pail  family  wTere  found 
by  Mr.  Walter  Mantell,  in  1847,  associated  with  the 
relics  of  the  Dinoruis  ;  and  a  specimen  of  this  “  Swamp 
Hen  ”  (. Notornis  Mantelli)  was  captured  alive  in  a 
remote  and  unfrequented  part  of  the  Middle  island  of 
New  Zealand,  in  1850.  So  little  was  known  of  this  bird, 
even  to  the  natives,  that,  when  the  skin  wras  shown  them 
byMr.  Walter  Mantell, who  obtained  the  specimen  from 
some  whalers,  they  declared  that  they  had  never  seen 
such  a  bird,  but  that  it  was  their  traditional  Takahe, 
which  they  had  believed  to  be  utterly  extinct.  Notornis 
means  the  bird  of  the  south.  Mr.  Gould  has  published 
a  coloured  figure  of  the  probably  now  extinct  Notornis, 
which  was  unquestionably  the  contemporary  of  the 
gigantic  Dinornis.  It  possessed  bright  scarlet  legs 
and  beak ;  the  neck  and  body  are  of  a  dark  purple 
colour,  the  wdngs  and  back  being  shot  with  green  and 
gold. 

In  the  Worcester  Museum  there  are  specimens  of  a 
Pail  from  New  Zealand,  presented  by  Mr.  Pobert 
Gale.  The  wings  of  these  birds  are  very  short  and 
rudimentary.  I  imagine  these  are  the  short-winged 
Pails  of  New  Zealand  {Ocy dromus  australis)  described 
by  Professor  Owen  as  a  genus  as  characteristic  of  New 
Zealand  as  the  Apteryx  itself. 

e  2 
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Ill  the  Dawn  epoch  this  order  of  bird  was  repre¬ 
sented  by  “  a  Curlew  of  the  size  of  the  Ibis,”  and  by 
species  allied  to  and  of  the  size  of  our  Woodcocks, 
Lapwings,  and  Sanderlings. 

Wading  birds  were  numerous  in  the  succeeding 
Miocene  epoch,  many  of  their  remains  having  been 
discovered  in  the  Miocene  lacustrine  deposits  of 
Cantal. 

Professor  Owen  has  described  a  large  bird  ( Gas - 
tornis  Parisiensis )  from  the  Eocene  Tertiaries  of  Paris, 
“  with  affinities  to  the  Waders  and  Palmipedes,  or 
Aquatic  birds.” 


Order  8.  —  PALMIPEDES. 

Web-footed  birds. 

The  large  webbed  feet  serving  for  oars  are  the  great 
characteristics  of  these  birds.  Some,  as  the  Penguin 
( Aptenodytes )  and  Great  Auk  ( Alcci ),  cannot  fly  ; 
while  the  Frigate-bird,  so  unsurpassed  in  its  power  of 
wing,  is  web-footed,  yet  seldom,  if  ever,  alights  on 
the  water.  The  position  of  the  legs  in  the  Divers 
is  farther  backward  than  in  any  other  birds,  and  their 
wings  are  employed  as  fins.  Some  of  these  birds 
are  nearly  as  aquatic  as  fishes,  of  which  they  are 
great  destroyers  ;  and  the  adaptation  and  design 
manifested  in  their  structure  are  very  remarkable. 
Cuvier  remarks,  that  these  are  the  only  birds  in  which 
the  neck  exceeds — and  sometimes  considerably — the 
length  of  the  legs.  Swimming  on  the  surface,  they 
can  thus  dip  deeper  to  seize  their  prey. 

The  Penguins  are  the  most  aquatic  of  all  birds ; 
their  feathers  are  almost  reduced  into  the  con¬ 
dition  of  scales,  and  their  wings  to  fins.  The 
Albatross  (Diomedea),  Gulls  ( Lari ),  and  Petrel  (Pro- 
cellaria )  have  long  and  powerful  wings.  The  Stormy 
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Petrel  is  well  known  as  an  ocean  bird,  which,  in  the 
length  of  its  wings  and  the  swiftness  of  its  flight, 
equals  the  Swallow.  Mr.  Darwin  gives  an  extraor¬ 
dinary  and  interesting  instance  of  modification  of 
structure  even  in  birds  so  truly  aerial  as  the  Petrels. 
He  informs  us,  that  there  lives  a  Petrel,  in  the  quiet, 
undisturbed  Sounds  of  Tierra  del  Fuego,  with  many 
parts  of  its  organization  so  modified  that  it  flies  un¬ 
willingly;  while  in  its  astonishing  power  of  diving  it 
might  be  taken  for  an  Auk  or  a  Grebe. 

The  Great  Auk  ( Alca  impennis )  is  become  so  ex¬ 
tremely  rare,  that  it  may  be  considered  as  nearly 
extinct.  This  bird  appears  to  have  been  a  northern 
short-winged  palmipede  bird,  as  the  Penguin  is  an 
antarctic  bird. 

Not  so  the  Little  Auk  (J\Iergulus) ,  for  this  bird 
exists  in  myriads.  So  abundant  is  it  in  the  northern 
regions,  that  we  learn  from  Sir  Wm.  Jardine,  that  it 
frequents  the  coast  of  Spitzbergen,  in  such  amazing 
numbers,  that  nearly  four  millions  have  been  calcu¬ 
lated  to  have  been  seen,  at  one  time,  on  the  wingA 

In  the  Waterfowl  Inclosures  of  the  Zoological 
Society  is  a  choice  collection  of  Palmipedes.  Among 
these  are  specimens  of  the  Upland  Goose,  from  the 
Falkland  Islands,  where  they  breed  in  great  numbers. 
These  are  birds  which  Mr.  Darwin  instances  as  having 
transitional  habits  ;  “  upland  geese,  with  webbed  feet, 
which  rarely  or  never  go  near  the  water.”  The 
Flamingo  (fPlicenicopterus )  is  a  bird  of  peculiar  struc¬ 
ture,  and  which  has  been  ranked  with  the  waders ; 
but  we  learn  from  Sir  AY.  Jardine,  that  “  it  is  a  Gral- 
latorial  duck.”  The  Flamingo  is  in  the  Old  Aviary  ; 
and  is  from  the  Mediterranean. 

In  clay  of  the  Dawn  epoch  fossil  remains  of  birds  of 
the  seagull  and  heron  families  have  been  found  at 
Sheppy  and  at  Ilighgate.  Birds  allied  to  the  Pelican 
and  Wild  Duck  have  also  been  found  fossil  in  rocks 


*  Jardine’s  “Naturalist’s  Library,”  vol.  iv.  p.  226. 
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of  this  epoch,  on  the  continent,*  with  species  allied  to 
the  cormorant,  and  akin  to  the  divers. 

In  Pliocene  deposits,  the  remains  of  the  “  fossil 
metatarsal  of  a  swan  ”  have  been  discovered,  not  dis¬ 
tinguishable,  says  Professor  Owen,  from  that  of  the 
existing  wild  swan  ;  and  in  the  Pleistocene  clay  of 
Lawford,  a  fossil  humerus,  like  that  of  a  wild  goose. 
Terns,  Pelicans,  Ducks,  and  Divers  have  been  found 
in  the  Pleistocene  deposits ;  and  in  New  Zealand 
there  has  lately  been  discovered,  by  Mr.  Walter 
Man  tell,  the  son  of  the  celebrated  geologist,  Dr.  Man- 
tell,  the  fossil  relics  of  a  Penguin,  in  strata  possibly 
as  old  as  the  Eocene  Tertiaries. 

This  bird  is  described  by  Professor  T.  IT.  Huxley, f 
as  approximating  to  the  Crested  Penguin  ( Pudyptes 
chrysoloplius )  ;  but  he  cannot  regard  it  as  belonging 
to  any  known  genus,  and  therefore  has  called  it  the 
Palaieudyptes  (ancient  Eudyptes). 

The  bone,  described  by  Professor  Huxley,  was  found 
by  a  native  in  the  limestone  of  Kakauie,  which  lime¬ 
stone  is  overlaid  by  a  mass  of  blue  clay,  the  blue  clay 
being  itself  surmounted  by  a  bed  containing  fresh¬ 
water  shells  ;  and  upon  this,  again,  lies  the  alluvium, 
in  which  the  remains  of  the  Dinornis  are  found. 

The  marine  shells  contained  in  the  blue  clay  and  in 
the  limestone  are  different  from  those  now  living  in 
the  seas  of  New  Zealand. 

“Whatever,”  says  Mr.  Huxley,  “be  the  precise 
age  of  the  fossil,  it  is  not  a  little  remarkable  to  find, 
in  strata  of  such  antiquity,  the  remains  of  a  bird,  the 
whole  of  whose  congeners  are  at  present  absolutely 
confined  to  the  Southern  Hemisphere ;  therefore,  in 
a  broad  sense,  to  the  same  great  distributional  area. 
If  the  strata  be  of  Pliocene  age,  the  fact  is  in  accord¬ 
ance  with  the  relations  which  have  been  observed  to 

*  Juke’s  “Manual  of  Geology,”  p.  833,  and  Pictet’s  Palaeon¬ 
tology. 

+  Proceedings  of  Geological  Society,  Peb.  1,  1860,  p.  670. 
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obtain  between  the  recent  and  Pliocene  fauna  of  the 
Northern  Hemisphere.  On  the  other  hand,  the  little 
that  is  at  present  known  respecting  the  distribution 
of  birds  in  time  is  not  inconsistent  with  the  ascrip¬ 
tion  of  a  far  greater  antiquity  to  a  genus  as  closely 
allied  as  Palaeeudyptes  to  those  which  now  exist.” 
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CHAPTER  III. 

Class  III. — KEPTILXA. 

Reptiles. 

Reptiles  possess  lungs  like  the  Mammalia  and 
Birds,  but  only  a  portion  of  tbeir  blood  passes 
through  their  lungs.  They  are  cold-blooded  and 
have  very  little  brain ;  many  are  carnivorous,  and 
swallow  their  prey  entire.  Some  are  venomous,  as 
the  Viper  and  different  kinds  of  serpents  ;  others,  as 
the  Crocodiles,  Gavials,  and  Alligators,  are  large 
Lizards  (Saurians)  ;  and  a  few,  as  the  Turtle  and 
Tortoise,  are  useful  for  the  food  of  man.  The  Tor¬ 
toise,  Lizard,  and  Serpent  have  very  different  forms, 
and  the  skeletons  of  reptiles  present  greater  variation 
of  structure  than  those  of  warm-blooded  vertebrata. 

Some  Reptiles  have  the  body  naked,  others  have  it 
covered  with  scales,  plates,  or  a  horny  shell.  Like 
birds,  they  lay  eggs,  which  they  generally  abandon, 
and  the  young  are  hatched  by  the  heat  of  the  sun. 
The  great  Indian  serpent  Python,  which  sometimes 
attains  the  length  of  forty  feet,  is  a  remarkable  ex¬ 
ception,  as  this  monster  hatches  its  eggs,  during  which 
period  the  temperature  of  its  own  body  rises  con¬ 
siderably. 

Some,  as  the  common  viper  of  this  country,  are 
ovovi  parous,  that  is  to  say,  the  young  are  hatched 
before  being  born. 

Professor  Owen  has  prepared  an  elaborate  classifi¬ 
cation  of  reptilian  animals,  and  has  arranged  them  in 
thirteen  orders,  of  which  eight  are  extinct,  and  five 
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are  both  fossil  and  still  living.*  The  following  is  a 

o  o 

summary  of  the  Professor’s  classification  : — 

Classes  of  Reptilia.  Geological  Epochs. 

1.  Ganocephala  (lustrous,  or  shining¬ 

headed  reptiles) .  Carboniferous. 

2.  Labyrintbodontia  (labyrinthine¬ 

toothed  reptiles) .  Triassic. 

3.  Ichthyopterygia  (fish-finned  reptiles)  Lias  to  chalk. 

4.  Sauropterygia  (lizard-finned  reptiles)  Trias  to  chalk. 

5.  Anouiodontia  (tooth-wanting  rep¬ 

tiles) .  Triassic. 

6.  Pterosauria  (winged  saurians)  ....  Lias  to  chalk. 

7.  Thecodontia  (socket-toothed  reptiles)  Triassic. 

8.  Dinosauri  (terrible  saurians) .  Lias — greensand. 

9.  Crocodilia  (crocodiles)  .  Lias  to  present  time. 

10.  Lacertilia  (lizards,  monitors) .  Oolitic  to  present  time. 

11.  Ophidia  (serpents,  slow-worms)  ..  Tertiary — living. 

12.  Chelonia  (tortoises  and  turtles). .  . .  Trias  to  present  time. 

13.  Batrachia  (toads,  frogs,  newts) ....  Oolitic  to  present  time. 


Order  1 . —  GATsTOCEPHALA. 

Shining-headed  Reptiles. 

The  name  o1'  this  order  was  assigned  by  Professor 
Owen,  from  the  sculptured  and  externally  polished, 
or  ganoid  bony  plates  with  which  the  head  was 
covered,  and  to  this  order  the  oldest  known  reptiles 
appertain.  They  were  formerly  referred  to  the  class 
of  fishes,  until  specimens  were  discovered  in  Germany, 
which  enabled  the  comparative  anatomist  to  determine 
the  reptilian  characters.  We  learn  from  Sir  C.  Lyell,f 
that  the  first  skeleton  of  these  ancient  reptiles  was 
announced  by  H.  Yon  Meyer,  in  1844,  from  the 
carboniferous  rocks  of  Munster  Appel,  in  Rhenish 

*  Reports,  British  Association,  1859. 
f  “Manual  of  Elementary  Geology,”  5th  edit.,  p.  400. 
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Bavaria.  The  skulls,  teeth,  a  large  portion  of  the 
skeletons,  and  even  a  part  of  the  external  covering  of 
the  body,  consisting  of  wedge-shaped  scales,  of  two 
other  reptiles,  were  preserved  in  the  carboniferous 
clay  of  the  coalfield  of  Saarbrueh,  and  were  described 
by  Professor  Gold  fuss,  under  the  name  of  Archego- 
saurus  (primeval  lizard),  in  1847.  Had  any  person 
ventured  to  prophesy,  thirty  years  ago,  that  reptilian 
animals  would  be  discovered  in  the  Coal  formation,  he 
would  have  been  set  down  as  a  heretic  ! 

Some  animals  present  us  with  organization  so 
intermediate  as  to  make  it  difficult  to  determine  to 
which  class  of  animals  they  belong. 

The  existing  Lepidosiren,  a  specimen  of  which  may 
be  seen  at  the  Crystal  Palace  at  Sydenham,  is  an 
example.  Por  some  time  naturalists  were  puzzled  to 
determine  whether  this  animal  was  a  reptile,  a  fish,  or 
an  intermediate  animal. 

During  the  epoch  of  the  Old  Bed  sandstone,  nume¬ 
rous  ganoid,  or  shining-scaled  fishes,  frequented  the 
ancient  seas ;  but  it  is  not  until  the  Carboniferous 
period,*  which  succeeds  that  of  the  Old  Bed,  that  we 
meet  with  the  Primeval  Lizard.  It  is  therefore  most 
interesting  and  important  to  know  what  relation  the 
Archegosaurus  bore,  first  to  fishes,  secondly  to  the 
Old  Bed  fishes,  and  thirdly  to  the  existing  rep¬ 
tilian  class.  These  are  the  points  interesting  to  the 
naturalist. 

The  remains  of  the  Archegosaurus  were  referred 
by  no  less  an  authority  than  Professor  Agassiz  to  the 
class  of  fishes  ( Pygopterus  Lucius,  Agassiz)  ;  and  it 
is  impossible  to  read  Professor  Owen’s  description 
of  this  old  reptile  without  believing  that  the  Archego¬ 
saurus  was  created  after  the  type  of  the  Old  Bed 
Ganoidal  fish. 

The  vertebral  column  of  the  Archegosaurus  pre- 


*  The  Elgin  sandstones,  that  furnished  the  Telerpeton,  are 
now  generally  believed  to  be  of  Triassic  age. 
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sents  an  embryonal  condition,  and  “  in  this  structure 
the  old  carboniferous  reptile  resembled  the  existing 
Lepidosiren.”  “  Both  illustrate  the  artificiality  of  the 
supposed  class  distinction  between  fishes  and  rep¬ 
tiles.”  *  If  we  rightly  understand  Professor  Owen, 
the  ancient  Oanoidal  Archegosaurus  represents  the 
march  of  development  from  the  Ganoidal  fish  of  the 
Old  lied  sandstone,  into  the  more  elaborate  Laby- 
rinthodont  reptiles  of  the  Trias ;  as  the  living  Lepi¬ 
dosiren  represents  the  march  of  development  from 
the  fish,  through  the  batrachians  (frogs),  to  the  lower 
existing  orders  of  the  reptile  class.  Myriads  of  ages 
ago,  the  Archegosaurus  was  an  animal  intermediate 
between  the  fish  and  the  reptile,  possessing  more  of 
the  reptilian  character  than  the  Lepidosiren,  which  is 
an  intermediate  animal  now. 

In  1852,  Sir  C.  Lyell  and  Mr.  Dawson  obtained 
portions  of  the  skeleton  of  a  reptile  from  the  interior 
of  one  of  the  great  coal-plants,  an  erect  Sigillaria, 
which  grew  on  the  ancient  land  of  Nova  Scotia.  The 
shell  of  an  air-breathing  mollusk,  allied  to  Bulimus 
or  Pupa,  had  been  washed  into  the  hollow  tree  with 
the  skeleton  of  the  reptile.  This  is  the  oldest  known 
land  shell,  the  first  air-breathing  mollusk  yet  dis¬ 
covered  ;  and  is  interesting  as  associated  with  the 
earliest  of  known  air-breathing  quadrupeds.  Several 
of  the  land  shells  have  since  been  detected  in  the 
Nova  Scotia  coal-fields.  The  reptile  is  named  “Den- 
drerpeton”  (Tree  lizard),  and  from  its  close  affinities 
to  the  Archegosaurus  is  ranked  by  Professor  Owen 
in  the  Ganocephalous  order. 

The  remains  of  another  reptile  ( Raniceps )  have 
been  discovered  in  a  seam  of  coal  in  Ohio,  United 
States,  and  have  been  referred,  by  Professor  Wyman, 
to  the  Batrachians. 

Footprints  of  much  larger  reptiles  than  those  of 
Archegosaurus  or  Dendrerpeton  have  been  discovered 


*  Owen’s  Palaeontology,  p.  198. 
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in  America  by  Dr.  King  ;  while,  in  Great  Britain,  foot¬ 
marks  of  reptilian  animals  have  been  detected  by 
Hugh  Miller,  Mr.  Binney,  and  the  liev.  C.  Brombv. 
These  footmarks  are  impressed  upon  ancient  beaches, 
and  associated  with  sun-cracks  and  rain-drops.  The 
study  of  fossil  footsteps,  shrinkage-cracks,  rain-marks, 
ripple-marks,  and  worm-tracks,  has  added  much  to  the 
data  of  geologists.  The  splendid  work  on  the  Ich- 
nology  (footprints  on  stone)  of  Annandale,  by  Sir 
¥ra.  Jardine,  is  illustrative  of  the  footprints  of  fossil 
reptiles  that  lived  in  the  Permian  period,  which 
succeeded  the  long  Carboniferous  epoch,  whilst  the 
great  work  of  Professor  Hitchcock,  of  America,  on 
the  Ichnology  of  Massachusetts,  should  be  consulted 
by  all  earnest  students  of  geology. 


Order  2.— LABYBXHTHODOHTIA. 

Labyrinthine- toothed  reptiles. 

Professor  Owen  informs  us  that  the  Archegosaurus 
conducts  the  march  of  development  from  the  fish 
proper  to  the  Labyrinthodont  type. 

The  Labyrinthodons  were  so  named,  by  Owen,  from 
the  complex  structure  of  their  teeth.  These  extinct 
and  remarkable  reptiles  lived  during  the  Carboniferous 
epoch  ;  for  one,  named  Baphetes  (a  diver),  so  called 
from  the  position  and  shape  of  the  head,  was  de¬ 
scribed,  in  January,  1854,  by  Professor  Owen,  from 
the  coal-field  of  Pictou,  Nova  Scotia. 

We  learn  also,  from  the  comparative  anatomist, 
that  the  Labyrinthodont  reptiles  manifested  an  affi¬ 
nity  to  fishes  in  the  structure  of  their  teeth  ;  that  in 
the  rest  of  their  structure  they  manifested  characters 
of  the  lowest  reptilian  order,  viz.,  the  Batrachia ;  and 
that,  with  the  characters  of  the  Batrachia,  they  com- 
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bine  other  bony  characters,  of  crocodiles,  lizards,  and 
the  ancient  Ganoid  fishes.* 

Judging  from  the  fossil  bones  and  footprints,  some 
of  the  Labyrinthodonts  must  have  been  of  large  size, 
and  the  form  somewhat  that  of  a  gigantic  frog.  The 
Labyrinthodon  Jagaeri  must  have  been  an  awful  crea¬ 
ture,  if  we  may  judge  from  the  canine  teeth,  and 
the  large  hand-like  impressions  left  on  the  slabs  of 
the  New  Red  sandstone  epoch. 

Impressions  of  the  feet  of  a  Labyrinthodon  were 
found  by  the  late  Mr.  Hugh  Strickland  in  the  lower 
Keuper  sandstone  of  Shrewly  Common,  Worcester¬ 
shire  ;  and  bones  and  teeth  have  been  discovered  near 
Kenilworth,  in  the  Permian  sandstones  of  the  geo¬ 
logical  surveyors,  as  well  as  in  the  upper  Keuper 
beds,  where  they  have  been  detected  by  the  Rev.  Mr. 
Brodie.  Rive  species  of  Labyrinthodont  reptiles 
have  been  found  in  Great  Britain,  all  of  which  must, 
from  Professor  Owen’s  description,  have  been  very 
unpleasant-looking  animals,  with  fearful  jaws,  and 
prodigious  hind  limbs,  adapted  especially  for  biting 
and  jumping.  And  yet  such  animals  lived  on  the 
shores  of  a  sea-bed  which  now  constitutes  much  of 
the  pleasant  vales  of  Worcestershire  and  Cheshire, 
the  shores  of  the  Newr  Red  sandstone  sea. 


Order  3. — ICHTHYOPTERYGIA. 

Fish-finned  reptiles. 

This  order  appears  to  retain  an  affinity  to  fishes  in 
the  structure  of  the  fins,  and  several  other  particulars, 
too  recondite  for  any  but  an  anatomist  to  enter  into. 
The  Ichthyosaurus  is  a  fish-finned  reptile.  Who  does 
not  know  the  Ichthyosaurus  ?  Who  has  not  seen  his 

*  See  Owen’s  Palaeontology,  p.  185,  &c. 
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skeleton  and  grinning  jaws,  or  wondered  at  tlie  mar¬ 
vels  of  its  stony  eye-plates  ?  Who  has  not  disinterred 
the  vertebrae,  or  ribs,  from  some  lias  quarry  ? 

So  abundant  were  the  different  species  of  Ich¬ 
thyosaur  in  the  neighbourhood  in  which  I  resided, 
during  the  epoch  of  the  lias,  that  I  do  not  know  a 
lias  quarry  which  has  not  afforded  portions  of  the 
fossilized  skeletons  of  these  extinct  reptiles.  I  have 
disinterred  the  greater  part  of  the  skeleton  of  an 
Ichthyosaur  from  the  lias  outlier  of  the  Berrow  Hill, 
within  two  miles  of  the  range  of  the  Malverns ;  and 
on  the  same  day  I  have  visited  some  half-dozen 
quarries,  many  miles  apart,  in  all  of  which  I  have 
seen  fragments  of  the  “  fish-finned  ”  saurians.  One 
bed  of  the  lower  lias  might  appropriately  be  called  the 
Saurian’s  grave,  so  charged  is  it  with  relics  of  these 
animals. 

I  do  not  here  refer  to  the  Bone  bed,  which  is  now, 
owing  to  the  researches  of  Sir  P.  Gfrev  Egerton,  ranked 
as  the  uppermost  Triassic  deposit,  but  to  the  Ostrea 
and  Saurian  bed  of  the  lower  Lias.  It  lies  a  few  feet 
over  the  insect  limestone  of  Brodie,  and  contains  a 
greater  number  of  the  relics  of  Ichthyosauri,  in  the 
vale  of  Worcester,  than  all  the  other  beds  of  the 
Lias  put  together.  The  Ichthyosaurus  respired  air 
from  the  atmosphere,  like  the  whales,  and  not 
through  a  watery  medium,  like  fishes.  The  general 
outline  was  that  of  a  large  porpoise  with  enormous 
eyes,  defended  by  a  series  of  overlapping  plates, — 
a  mechanism  analogous  to  that  observable  in  the 
eyes  of  turtles,  tortoises,  lizards,  and  birds,  and 
which  confers  on  the  eye  great  power  of  vision  as 
well  as  being  a  defensive  apparatus  to  the  capsule. 
Prom  the  bony  structure  connected  with  the  fore- 
fins,  Professor  Owen  concludes  that  the  Ichthyosauri 
occasionally  “  sought  the  shores,  crawled  on  the  sand, 
and  basked  in  the  sunshine,”  and  that  “  its  general 
external  figure  must  have  been  that  of  a  huge  preda¬ 
tory  fish,  scaleless,  and  covered  by  a  smooth  or  finely- 
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wrinkled  skin,  analogous  to  that  of  the  whale  tribe.” 
The  teeth  of  this  animal  were  very  numerous,  and 
abound, with  broken  pieces  of  the  jaw,  in  the  lower  Lias 
quarries.  Portions  of  the  integuments,  in  a  carbonized 
state,  may  also  occasionally  be  met  with.  Sir  Philip 
Egerton  discovered  the  phalangeal  bones  of  a  paddle 
at  Barrow-on-Soar,  with  the  soft  parts  lying  in  their 
natural  position  ;  and  Mr.  Moore,  of  Bath,  possesses 
remains  of  the  skin  in  a  wonderful  state  of  preserva¬ 
tion.  The  remains  of  fish  and  small  reptiles  are  oc¬ 
casionally  found  in  the  stomach  of  the  Ichthyosaurus, 
and  the  coprolites  not  only  show  the  nature  of  the 
animal’s  food,  but  also  bear  the  form  of  the  intestinal 
canal,  which  we  thus  know  to  have  been  spirally  con¬ 
voluted,  as  in  the  corresponding  organs  of  the  Shark 
and  Dog-fish.  A  coprolite  which  I  found  at  Sarnhill, 
near  Tewkesbury,  has  imbedded  in  it  the  humerus  of 
a  juvenile  Ichthyosaur  with  the  scales  of  a  Lias  fish. 

More  than  thirty  species  of  Ichthyosaurus  are  known. 
Some  of  them  must  have  been  gigantic,  as  witnessed 
by  the  remains  in  the  British  and  Bristol  Museums.  I 
have  seen  teeth  over  two  inches  and  a  half  in  length,  in 
the  quarries  of  Brockeridge  Common,  near  Upton-on- 
Severn,  and  vertebrae  that  measured  five  inches  across. 

The  most  common  species  was  about  eight  or  nine 
feet  in  length. 


Order  4. — SAUROPTERY GIA. 

Lizard-finned  reptiles. 

Some  of  the  most  remarkable  of  these  proofs  of  the 
correlation  of  Palaeontology  with  the  Geologic  record 
may  be  gathered  by  a  perusal  of  Professor  Owen’s 
chapters  on  the  Beptilia,  in  his  work  on  the  “  Sys¬ 
tematic  Summary  of  Extinct  Animals,  and  their  Geo¬ 
logical  Delations.” 
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It  is  very  evident,  from  the  professor’s  account  of 
the  Archegosaurus,  that  this  ancient  reptile  was 
simple  in  structure  and  altogether  rudimentary. 
Simple  and  rudimentary  also  are  all  the  known  rep¬ 
tiles  of  the  Carboniferous  epoch  ;  while,  no  sooner  do 
we  pass  the  boundaries  of  the  Carboniferous  horizon, 
and  enter  upon  the  Permian  and  Triassic  periods,  than 
we  find  an  advance  in  the  organization  of  reptiles. 
The  Permian  Protorosaurus  and  Rhophalodon  were 
decidedly  of  a  higher  order  than  any  that  have 
hitherto  been  discovered  in  the  Carboniferous  de¬ 
posits,  and  Professor  Owen  gives  a  diagram  of  the 
skeleton  of  the  Nothosaurus  of  the  German  Muschel- 
kalk,  a  deposit  of  the  New  lied  sandstone  epoch,  for 
comparison  with  that  of  the  Archegosaurus,  and  to 
prove  the  advance  in  the  organization  of  aquatic 
reptiles. 

The  Plesiosaurus  is  ranked  by  Owen  among  the 
lizard-finned  reptiles,  and  the  name  signifies  “nearly 
allied  to  a  lizard.”  The  Plesiosaurus  has  been  dis¬ 
covered  in  a  beautiful  state  of  preservation,  the  entire 
skeleton  having  been  petrified  in  the  soft  mud,  now 
turned  to  clay,  in  which  it  was  entombed.  The  con¬ 
tour  of  the  animal  is  so  remarkable,  that  it  has  been 
graphically  compared  to  a  serpent  threaded  through 
the  shell  of  a  turtle. 

Baron  Cuvier  believed  the  structure  of  the  Plesio¬ 
saurus  “  to  have  been  the  most  singular,  and  its 
character  the  most  anomalous,  that  had  been  dis¬ 
covered  amid  the  ruins  of  a  former  world.”  “  To  the 
head  of  a  lizard  it  united  the  teeth  of  a  crocodile,  a 
neck  of  enormous  length,  resembling  the  body  of  a 
serpent,  a  trunk  and  tail  having  the  proportions  of  an 
ordinary  quadruped,  the  ribs  of  a  chameleon,  and  the 
paddles  of  a  whale.”  We  learn  also,  that  of  existing 
reptiles,  the  lizard,  and  amongst  them,  the  old- 
world  Monitors,  most  resemble  the  Plesiosaur  in 
the  structure  of  the  skull.  The  Plesiosaurus  ranges 
from  the  Trias  (bone-bed)  to  the  Chalk,  inclusive,  and 
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some  twenty  species  are  known.  They  were  marine 
animals,  and  their  Muschelkalk  predecessors  “were 
better  organized  for  occasional  progression  on  dry 
land.”  The  Plesiosaurus  was  by  no  means  abun¬ 
dant  during  the  deposition  of  the  Lower  Lias  of  this 
district.  I  do  not  know  of  more  than  half  a  dozen 
specimens  of  Plesiosaurian  relics  that  have  been 
found  anywhere  in  Worcestershire  or  Gloucestershire. 
The  vertebrae  are  easily  known  from  those  of  the 
Ichthyosaur:  they  are  longer  and  less  concave.  The 
teeth  are  conical,  and  more  slender  and  pointed  than 
those  of  the  Ichthyosaur;  they  are  also  slightly  re¬ 
curved. 

There  are  many  other  genera  of  lizard-finned  rep¬ 
tiles  ;  as  the  Pistosaurus,  Pliosaurus,  Simosaurus,  and 
Polyptychodon.  The  Placodus  (plate-toothed)  is  an 
extraordinary  fisli-finned  reptile,  found  in  the  Mus¬ 
chelkalk  (Trias)  of  Germany.  The  development  of 
the  teeth  and  jaws  of  this  animal,  as  described  by 
Owen,  is  indeed  marvellous.  “  The  temporal  fossae 
are  the  widest,  and  zygomatic  arches  the  strongest,  in 
the  whole  class  Keptilia ;  the  lower  jaw  presents  a 
like  excessive  development  of  the  coronoid  processes. 
These  developments,  for  great  size  and  power  of  action 
of  the  biting  and  grinding  muscles,  relate  to  a  most 
extraordinary  form  and  size  of  the  teeth,  which  resemble 
paving-stones,  and  were  evidently  adapted  to  crack 
and  bruise  shells  and  crusts  of  marine  invertebrata.”  # 
Some  Australian  lizards  of  the  present  day  possess 
rounded  teeth,  adapted  for  crushing  hard  substances, 
and  have  therefore  received  the  generic  term  of  Cyclo- 
dus  (circle-toothed). 

*  Palaeontology,  p.  216. 
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Order  5. — ANOMODONTIA. 

Toothless  reptiles,  or  reptiles  with  inconspicuous  teeth. 

Several  species  of  an  extinct  order  of  reptiles,  named 
Dicynodon  (two  tusks),  have  been  found  in  Africa  by 
Mr.  A.  Gr.  Bain. 

The  singular  animals  presented  in  the  construction 
of  their  skull  the  characters  of  the  crocodile,  the  tor¬ 
toise,  and  the  lizard  ;  but  the  only  teeth  developed 
were  “  two  sharp-pointed  tusks,  growing  downwards, 
one  from  each  side  of  the  upper  jaw,  like  the  tusks  of 
the  Mammalian  Morse  (Trichecus) * 

The  Bbynchosaurus  (beaked  lizard)  of  the  New  lied 
sandstone  belongs  to  this  order,  and  to  the  Cryptodont 
family  of  Owen  ;  so  called  from  the  animals  which 
compose  it  being  edentulous,  or  possessing  incon¬ 
spicuous  teeth.  The  lihynchosaurus  has  been  found 
at  Grrinshill,  near  Shrewsbury,  and  I  saw,  some  years 
ago,  a  remarkably  fine  specimen  of  the  skull  in  the 
possession  of  a  widow  woman  at  the  village  of  Clive. 
There  are  no  teeth  apparent  in  either  jaw,  and  the 
resemblance  of  the  mouth  to  the  compressed  beak  of 
certain  sea  birds,  with  other  peculiarities  of  structure, 
leads  Professor  Owen  to  believe  that  “the  ancient 
Bhynchosaur  may  have  had  its  jaws  encased  by  a 
bony  sheath,  as  in  birds  and  turtles.”  Footprints  of 
a  small  reptile  have  been  obtained  by  Sir  William 
Jardine  from  the  Grinshill  sandstones,  and  in  the 
same  slab  are  broken  fragments  of  reptilian  bones. 
These  are,  in  all  probability,  the  footmarks  of  the 
Khynchosaur. 

Remains  of  fossil  plants  are  abundant  in  the  Oin- 
bersley  sandstones  of  Worcestershire,  and  the  Eclii- 
nostachys  oblongus  found  by  Mr.  Hugh  Strickland 


*  Palaeontology,  p.  236. 
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was  considered  by  Dr.  Lindley  to  be  identical  with 
the  specimens  described  by  M.  Brongniarfc  from  the 
“  Gres  bigarre.” 


Order  6.— PTEROSATTRIA. 

Winged  lizards. 

This  group,  or  order  of  reptiles,  is  altogether 
extinct,  for  not  one  species  remains.  The  winged 
reptiles  have  not  been  found  previous  to  the  Liassic 
epoch,  and  appear  to  have  died  out  before  the  com¬ 
mencement  of  the  Tertiary  ages.  The  far-famed 
Pterodactyle  is  a  Pterosaur.  Its  remains  have  been 
found  by  Mr.  Brodie,  in  the  lower  lias  of  Gloucester¬ 
shire  ;  and  bones  have  been  detected  in  the  coeval 
beds  of  Germany.  Many  species  have  been  described. 
It  wras  not  merely  in  magnitude,  observes  the  illus¬ 
trious  Cuvier,  that  reptiles  stood  pre-eminent  in 
ancient  days,  but  they  were  distinguished  by  forms 
more  varied  and  extraordinary  than  any  that  are  now 
known  to  exist  on  the  face  of  the  earth.  “  Its  power 
of  flight  must  have  far  exceeded  that  of  the  Draco 
volans,  the  only  existing  reptile  that  can  traverse  the 
air,  and  probably  equalled  those  of  the  bat/’*  It  had 
a  long-snouted  head,  and  long  neck,  with  jaws  armed 
with  sharp  and  pointed  teeth.  The  eye  was  very 
large  ;  and  we  learn  from  Owen  that  “  the  wreak  pelvis 
and  hind  limbs  bespeak  a  creature  unable  to  stand 
and  walk  like  a  bird  ;  and  that  the  body  must  have 
been  dragged  along  the  ground  like  a  bat.”f 

The  body  was  not  covered  with  feathers,  but  pro¬ 
bably  with  a  thick  skin,  and  the  “  whole  osseous  system 
is  modified  in  accordance  with  the  possession  of  wings  ; 

*  “  Oss.  Foss.,”  t.  v.  p.  858.  uCe  n’etoit  pas  seulement,”  &c. 
f  Palaeontology,  p.  245. 
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the  bones  being  light,  hollow,  most  of  them  permeated 
with  air-cells,  with  their  compact  outer  walls.” 

The  Pterodactyles  are  distributed  into  sub-genera, 
according  to  well-marked  modifications  of  the  jaws 
and  teeth.  The  teeth  of  one  genus  are  of  two  kinds, 
and  it  is  therefore  named  by  Owen  Dimorpbodon 
(teeth  of  two  forms)  :  it  is  the  oldest  known  species 
from  the  Lias. 

The  Dimorphodon  macronyx  was,  when  living, 
about  the  size  of  a  raven  ;  and  the  skeleton  was  dis¬ 
covered  by  the  late  Mary  Aiming  in  the  lower  lias  of 
the  coast  of  Dorsetshire,  near  Lyme  Begis.  This 
specimen  is  now  in  the  British  Museum,  and  was  de¬ 
scribed  by  Dr.  Buckland.*  Dr.  Bowerbank  was  the 
able  observer  who  first  recognized  the  difference,  by 
microscopic  investigation,  between  the  form  and  pro¬ 
portion  of  the  bone-cells  in  birds  and  the  flying 
reptiles.  He  has  a  fine  collection  of  Pterosaurian 
fossils;  some  specimens  from  the  Kentish  chalk,  in¬ 
dicating  a  width  of  wing  of  from  sixteen  to  eighteen 
feet.  Bones  of  Pterosaurians  are  abundant  at  Sarsden, 
near  Chipping  Norton,  in  Oxfordshire,  associated  with 
remains  of  Megalosaurus  and  of  Oolitic  fishes.  The 
beds  are  the  equivalents  of  the  Stonesfield  slate,  and 
Professor  Huxley  has  determined  that  the  Pterosaurian 
relics  of  the  Stonesfield  slate  belong  principally  to  the 
genus  of  flying  reptiles  denominated  Bhamphorhyn- 
chus,  from  the  fact  of  the  anterior  end  of  the  jaw 
passing  into  an  edentulous  point,  to  which  a  horny 
beak  was  probably  fitted. 

Dr.  Wright,  of  Cheltenham,  my  friend  Captain 
Guise,  and  the  Bev.  Mr.  Witt,  have  collected  Ptero¬ 
saurian  bones  and  teeth  from  the  Stonesfield  slates 
of  Gloucestershire,  all  of  which  belong  to  the  genus 
Bhamphorhynchus.  Professor  Huxley  informs  us  that 
“  seven  feet  may  be  safely  assumed  as  the  minimum 
distance  between  the  extremities  of  the  two  wings” 

*  Geological  Transactions,  vol.  iii.  p.  217. 


REPTILIA. 


85 


of  the  largest  Bhamphorhynchus,*  which  lie  has  de¬ 
scribed  from  a  specimen  in  the  possession  of  Earl 
Ducie. 


Order  7.— THECOBOHTXA. 

Socket-toothed  saurians. 

The  remaius  of  the  reptilian  fossils  called  Theco¬ 
donts,  from  having  their  teeth  implanted  in  distinct 
sockets,  as  in  the  crocodile,  were  first  discovered  by 
Dr.  Biley  and  Mr.  Stutchbury  in  the  dolomitic  con¬ 
glomerate  of  Bedland,  near  Bristol,  a  rock  which  I 
believe  to  be  the  equivalent  of  the  Haffield  conglome¬ 
rate  of  the  Malvern  Hills,  and  to  belong  to  the  age  of 
the  upper  Permian  period. 

The  PalaBOsaurus  (ancient  lizard)  has  been  found  at 
Bedland ;  and  a  nearly-allied  genus,  Cladyodon,  was 
founded  by  Professor  Owen  on  some  reptilian  relics 
published  by  Murchison  and  Strickland,  from  the  Bed 
sandstones  of  Warwickshire,  now  understood  to  be 
of  Permian  age. 

The  remains  of  the  Telerpeton  (a  far-ofi*  reptile), 
or  Leptopleui'on  lacertinum  of  Owen,  a  small  lizard¬ 
like  reptile,  were  discovered  in  the  Elgin  district,  in  a 
rock  intermediate  between  the  upper  Old  Bed  sand¬ 
stone  as  the  base,  and  a  series  of  Triassic  and  Lower 
Liassic  strata  above.  With  the  Telerpeton  have  been 
found  other  reptilian  remains,  showing  affinities  to 
lizards  and  crocodiles,  one  of  which  is  the  Stagono- 
lepis,  or  pitted  scale,  and  another  the  Hyperodapedon 
Gordoni.f  All  the  reptiles,  in  fact,  which  have  been 
found  in  the  reptiliferous  sandstones  of  Elgin  are 
considered  by  Professors  Owen  and  Huxley  to  have 
general  affinities  with  the  Mesozoic  reptiles. 

*  Quarterly  Journal,  Geological  Society,  Feb.  1860,  p.  670. 

f  Ibid.,  Aug.  1,  1859,  p.  440. 
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Mr.  Moore,  of  Bath,  when  visiting  the  section  at 
Linksfield,  near  -Elgin,  in  the  autumn  of  1859,  recog¬ 
nized  a  similarity  of  appearance  between  the  shales 
and  thin  limestone  bands  at  Linksfield  and  those  of 
the  Bone-bed  series  (at  the  summit  of  the  Trias),  at 
Pyll  Hill,  near  Bristol ;  at  Aust  Passage,  at  Penarth, 
on  the  Severn  ;  and  at  the  Uphill  cutting,  on  the  Great 
Western  railway.  Mr.  Moore  also  collected  remains 
of  Plesiosaurus,  Hybodus,  Lepidotus,  Acrodus,  with 
Cypris,  Estheria*  and  My  til  us,  Modiola,  Unio  and 
Cyclas,  from  the  Linksfield  beds.  Having  been  in¬ 
formed  by  Mr.  Moore  of  his  belief  that  the  Linksfield 
beds  were  Lower  Liassic  and  Triassic,  and  having  seen 
the  fossils  he  had  collected,  I  visited  the  Elgin  dis¬ 
trict,  in  company  with  Lord  Enniskillen,  Sir  C.  Lyell, 
Sir  W.  Jardine,  and  Professor  Harkness,  for  the 
study  of  the  physical  relations  of  the  Elgin  rocks. 

Without  entering  into  the  details  necessary  to 
describe  the  physical  geology  of  this  difficult  district, 
I  may  mention  that  I  entirely  agree  with  Mr.  Moore 
in  his  correlation  of  the  Linksfield  strata,  and  that 
they  belong  to  the  age  of  the  Upper  Trias  and  Lower 
Lias.f 


Order  8.— DXNOSAURXA. 

Terrible  saurians. 

The  teeth  and  bones  of  a  large  carnivorous  reptile 
named  the  Megalosaurus  (great  lizard)  have  been 
found  in  the  Lower  Oolite  rocks  of  Gloucestershire,  at 
Selsby  Hill  and  Chipping  Norton.  They  are  abun¬ 
dant  in  the  Stonesfield  slate,  and  in  the  Wealden 

*  This  is  the  Keuper  Estheria,  the  Estkeria  minuta  of  Mr.  T. 
liupert  Jones. 

f  See  Edinburgh  New  Philosophical  Journal,  July,  1860. 
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and  Purbeck  deposits.  Specimens  of  teeth  and  bones 
are  preserved  in  the  British  Museum,  and  in  the 
Museums  at  Oxford  and  Cirencester,  also  at  Bristol. 
The  first  scientific  determination  of  the  nature  and 
relations  of  this  reptile  was  by  Dr.  Buckland  in  1824. 
The  character  of  the  teeth  leaves  no  doubt  that  the 
Megalosaur  was  a  carnivorous  reptile  ;  it  appears  also 
to  have  been  terrestrial,  and  probably  preyed  on 
smaller  reptiles,  and  on  the  young  of  its  contempo¬ 
raries,  the  gigantic  Xguanodon  and  Hylseosaur.  The 
structure  of  the  teeth,  and  their  adaptation  for  de¬ 
struction,  are  admirably  described  by  the  late  Dr. 
Buckland. # 

The  Hylaeosaurus,  or  lizard  of  the  forest,  was 
another  gigantic  terrestrial  reptile,  first  discovered  by 
Dr.  Mautell  in  the  Wealden  strata.  It  probably  at¬ 
tained  a  length  of  twenty-five  feet ;  while  the  Mega¬ 
losaur  is  supposed  to  have  reached  thirty  feet  in 
length.  We  are  informed  by  Owen  that  the  teeth 
indicate  “  a  mixed  or  vegetable  diet,  rather  than  a 
carnivorous  oue.” 

The  Iguanodon  was  an  immense  herbivorous  Dino¬ 
saur,  the  relics  of  which  are  found  in  the  Weald  of 
Sussex.  It  is  named,  from  the  resemblance  of  its 
teeth  to  those  of  the  existing  Iguana  of  South 
America.  Dr.  Mantell  and  Baron  Cuvier  were  the 
first  to  detect  the  deviation,  in  this  gigantic  reptile, 
from  all  the  known  types  of  reptilian  organization ; 
and  their  discovery  has  been  followed  up  by  Professor 
Owen.f  “The  Iguanodon  was  distinguished  by  teeth 
resembling  in  shape  those  of  the  Iguana,  but  in  struc¬ 
ture  differing  from  the  teeth  of  that  and  every  other 
known  reptile,  and  unequivocally  indicating  the  former 
existence,  in  the  Dinosaurian  order,  of  a  gigantic  re¬ 
presentative  of  the  small  group  of  living  lizards,  which 
subsist  on  vegetable  substances.”  The  Iguanodon 

*  Bridgewater  Treatise,  p.  236. 

+  Owen’s  Palaeontology,  p.  265,  &c. 
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must  have  been  a  colossal  herbivorous  reptile,  adapted, 
like  the  large  herbivorous  mammalia  of  our  own  and 
former  geological  periods,  to  obtain  support  from 
vegetable  substances.  Dr.  Mantell  thought  it  pro¬ 
bable  that  the  largest  Iguanodons  may  have  attained 
a  length  “  of  from  sixty  to  seventy  feet.”  The  remains 
of  cycadeous  plants  are  found  imbedded  with  its  relics, 
and  may  have  constituted  its  food.  A  good  restora¬ 
tion,  by  Mr.  Hawkins,  may  be  seen,  with  other  repre¬ 
sentations  of  extinct  animals,  at  Sydenham. 


Order  9.— CROCODILIA. 

Crocodiles. 

Living  Crocodiles  are  divisible  into  three  genera. 
The  true  Crocodiles  are  found  in  Africa,  and  may  be 
known  by  their  broad  heads.  The  Gavials  inhabit 
Asia,  and  have  long,  pointed  heads  ;  aud  the  Alligator 
frequents  tropical  America,  and  is  flat-headed.  All 
these  genera  differ  in  the  arrangement  of  their  teeth. 

There  are  many  extinct  genera  of  these  reptiles  ; 
and  Professor  Owen  has  divided  the  order  iuto  three 
distinct  groups,  determined  by  the  shape  of  the  ver¬ 
tebrae  and  the  modification  of  the  teeth.  He  named 
the  genus  Cetiosaurus,  from  a  resemblance  to  the 
whale  and  its  gigantic  proportions ;  some  of  the 
vertebrae  of  the  tail  of  a  Cetiosaurus,  from  the  Port¬ 
land  Oolite,  measure  seven  inches  nine  lines  across, 
and  seven  inches  in  length.  t 

All  the  existing  forms  of  crocodiles  are  procoelian, 
that  is  to  say,  the  vertebrae  have  the  cup  at  the  fore¬ 
part,  and  the  ball  behind ;  whereas  we  learn  that  the 
similar  but  more  ancient  forms  from  the  Lias  and 
Oolite  had  the  vertebral  surfaces  hollowed  at  both 
ends.  The  number  of  teeth  is  greater  in  the  Oavial 
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of  Asia,  than  in  either  the  Crocodile  of  Africa  or  the 
Alligator  of  America.  The  first  appearance  of  Cro- 
codilians  with  vertebrae,  like  those  of  living  species, 
is  in  the  greensand  of  North  America.  Forms  of 
these  animals,  allied  both  to  the  gavial  and  the 
alligator,  were  associated  with  true  crocodiles  in  the 
tertiary  rivers  of  ancient  England. 


Order  10.— LACERTILIA. 

Lizards,  monitors,  iguanae. 

Many  persons  suppose  that  the  common  Newt 
(Triton)  is  a  lizard,  and  it  is  generally  so  called. 
Nevertheless,  the  Newt  is  not  a  lizard,  but  belongs 
to  the  frog  and  salamander  tribe,  the  Batrachia  or 
Amphibia. 

Specimens  of  true  lizards  may  be  studied  in  the 
Gardens  of  the  Zoological  Society  in  the  Beptile- 
house ;  and  among  the  most  remarkable  forms,  are 
the  Stumped-tailed  Lizard  ( Trctchydosa urus  rugosus), 
the  Great  Cyclodus  ( Cgclodus  gigas ),  the  Sand  Lizard 
( Scincus  marinus).  The  Monitors  frequent  the  haunts 
of  Crocodiles,  and  are  so  called  from  a  warning, 
whistling  sound  which  they  are  said  to  give  on  the 
approach  of  those  dangerous  reptiles.  The  Iguanae 
are  common  in  tropical  America,  where  they  live  on 
trees,  and  subsist  on  fruit,  grain,  &c.  The  female 
deposits  eggs  as  large  as  those  of  a  pigeon. 

The  Cheirotes  and  Chalcides  are  forms  of  Lizards, 
which  appear  to  constitute  a  link  between  lizards  and 
serpents. 

The  remains  of  many  land  lizards  have  been  found 
in  tertiary  deposits ;  others  have  been  discovered  in 
the  Purbeck  beds,  and  the  remains  of  an  enormous 
mariue  lizard,  called  Mosasaurus,  or  Lizard  of  the 
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Meuse,  are  preserved  in  the  Jardin  des  Plantes,  in 
Paris.  The  Mosasaurus  Hoffinani  was  discovered  on 
blasting  the  rock  in  one  of  the  caverns  of  St.  Peter’s 
Mountain,  near  Maestricht ;  the  jaws  being  attached 
to  the  roof  of  the  cavern.  So  precious  was  the  relic, 
that  when  the  town  was  bombarded  during  the  Prench 
[Revolution,  the  artillery  was  not  allowed  to  play  on 
that  part  of  the  city  in  which  the  fossil  was  known  to 
be  preserved.  There  is  a  model  of  the  Paris  specimen 
in  the  British  Museum,  which  was  presented  to  the 
eminent  geologist  and  palaeontologist,  Dr.  Man  tell, 
by  Baron  Cuvier.  The  head  of  this  animal  was  five 
feet  in  length.  Two  other  species  are  determined, 
one  from  the  cretaceous  beds  of  North  America,  and 
the  other  from  the  chalk  of  Sussex.* 


Order  11.  — OPHIDIA. 

Slow-worms,  snakes,  serpents. 

The  common  Slow-worm,  or  Blind-worm  of  Great 
Britain,  the  Clothonia  ( Clothonia  Johnii),  and  the 
Glass  Snake  ( Pseudopus ),  appear  to  be  intermediate 
between  the  lizards  and  the  snakes.  The  jaws  of 
these  animals  are  not  capable  of  distention ,  and  we 
learn  from  Cuvier  that  they  are  closely  allied  to  the 
Scinques  and  the  Seps,  lizards  remarkable  for  the  short¬ 
ness  of  their  feet.  The  connection  between  the  lizards 
and  this  first  family  of  Ophidians  must  be  very  close. 
The  true  lizards  have  four  limbs  ;  but  the  lizard-serpent, 
the  Cheirote,  has  two  fore  feet  and  no  hind  ones ;  and 
the  Bipes  possesses  two  hind  feet  but  no  fore  ones ; 
while  of  the  Blind-worm  and  Glass  Snake  we  are  in¬ 
formed  that  they  have  an  imperfect  pelvis,  a  small 


*  Owen’s  Palaeontology,  p.  279. 
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sternum,  scupulars,  and  also  clavicles,  hiclde7i  beneath 
the  shin.  Specimens  of  the  Glass  Snake,  Clothonia, 
and  Trogonoph,  may  be  seen  in  the  gardens  of  the 
Zoological  Society,  and  are  classed  by  naturalists 
among  the  lizards,  but  having  externally  the  general 
appearance  of  snakes. 

The  serpents  may  be  divided  into  three  groups — 
the  Pythons  and  Boas,  which  destroy  their  prey  by 
compression,  and  are  gifted  with  wonderful  muscular 
power ;  the  venomous  serpents,  as  the  Battle-snake, 
Cobra,  and  the  common  Viper  ( Pelias  Herns)  ;  and 
the  Colubrine,  or  harmless  snakes,  as  the  common 
Bing-necked  Snake  ( Natrix  torqucita)  of  Great  Bri¬ 
tain. 

The  jaws  of  all  the  serpents  of  these  different 
groups  are  adapted  for  swallowing  animals,  and  there¬ 
fore  are  capable  of  great  distention. 

The  Beptile-house  in  the  gardens  of  the  Zoological 
Society  contains  a  fine  exhibition  of  the  serpent  tribe. 

The  description  of  the  Boa  and  his  prey  is  very 
graphic  in  the  Guide  : — 

“  When  a  Boa  dashes  at  his  prey,  he  generally  preserves  his 
hold  of  the  tree  by  a  coil  or  two  towards  the  tail.  He  seizes  with 
wide-spread  jaws,  and  from  that  point  of  attachment  throws, 
with  the  rapidity  of  thought,  the  folds  of  his  vast  body  round 
and  round  his  victim.  Tightening  as  they  fall,  and  crushing 
rib  and  limb  within  their  embrace,  these  folds  relax  not  until 
life  is  pressed  out  :  and  theu  slowly  and  carefully  withdrawing 
from  the  motionless  carcase,  the  Serpent  pauses  for  a  few  mo¬ 
ments,  either  to  recover  from  the  writhings  of  his  struggle,  or 
to  assure  himself  that  death  is  real.  Soon,  however,  he  begins 
to  touch  the  carcase  gently  with  his  muzzle,  not  as  popular 
belief  will  have  it,  to  lubricate  in  preparation  for  the  gorge,  but 
to  find  the  head,  at  which  he  likes  best  to  begin.  This  pre¬ 
liminary  settled,  the  jaws  again  and  again  dilate  until  the  rami 
separate,  until  the  skin  is  strained  so  wide  that  every  scale  is 
isolated,  and  grasp  following  upon  grasp,  like  wave  after  wave, 
gradually  and  irresistibly  engulfs  the  body,  which,  in  its 
passage  through  the  folds,  has  been  compressed  and  attenuated 
into  the  most  convenient  possible  form  for  this  final  operation.” 

Some  of  the  venomous  snakes  assimilate  very  closely 
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in  colour  with  their  peculiar  haunts,  whether  those  are 
rocks,  sands,  or  foliage,  and  the  harmless  Green-tree 
Snake  is  of  a  grass  green. 

The  Palaeophis  (ancient  serpent)  is  the  earliest 
known  ophidian  reptile,  and  was  obtained  from  the 
Eocene  tertiaries  of  Sheppy.  We  also  learn  from 
Professor  Owen, #  that  the  remains  of  a  “boa-con- 
strictor-like  snake,”  of  about  twenty  feet  in  length, 
have  been  obtained  from  the  Eocene  tertiaries  of 
Bracklesham ;  that  a  species  of  true  viper  has  been 
discovered  in  the  Miocene  deposits  of  Erance ;  and 
three  fossil  snakes,  allied  to  our  common  ringed  Snake, 
are  known  in  the  (Eningen  slates  (a  lacustrine  deposit 
of  the  upper  tertiary  age),  and  have  been  named  Coluber 
arenatus ,  Coluber  Kargii ,  and  Coluber  Owenii. 


Order  12. — CHELONIA. 

Tortoises  and  turtles. 

The  Chelonians  exhibit  a  remarkable  modification 
in  the  skeleton  of  vertebratea  animals.  The  bones  of 
the  back  form  a  strongly-arched  buckler,  called  the 
carapace,  and  the  bones  of  the  chest  present  an  extra¬ 
ordinary  development  named  the  plastron,  which,  with 
the  carapace,  form  a  shield  composed  of  a  great 
number  of  bony  plates,  into  which  the  animal  may 
withdraw  itself. 

The  edible  or  Green  Turtle  attains  a  length  of  six 
or  seven  feet,  and  a  weight  of  eight  hundred  pounds. 
It  feeds  upon  Algae  in  the  depths  of  the  sea,  and 
deposits  its  eggs,  which  are  delicious  food,  upon  the 
sand  of  the  sea-shore.  The  Hawk-billed  Turtle,  which 


*  Palaeontology,  p.  280. 
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is  found  in  the  Mediterranean,  feeds  on  shell-fish,  and 
the  flesh  is  not  eatable. 

Tortoises  require  very  little  nourishment,  and  can 
pass  many  months  without  eating ;  their  jaws  are  in¬ 
vested  with  horn  like  those  of  birds.  The  land  Tor¬ 
toise  (Testudo)  inhabits  Greece,  Italy,  and  Sardinia. 
It  is  eaten  in  Greece.  Among  the  foreign  species, 
there  are  several  of  large  size.  The  Emydes,  or  fresh¬ 
water  Tortoises,  live  on  insects  and  small  fish.  The 
soft  Turtles  (Trionvx),  of  the  Nile,  and  the  American 
rivers  of  Carolina,  Georgia,  and  Florida,  devour  the 
young  crocodiles  and  alligators  as  soon  as  they  are 
hatched. 

Turtles  were  inhabitants  of  this  planet  long  before 
the  days  of  aldermen  and  soup.  Fossil  footprints  of 
Chelonian  animals  are  described  by  Sir  Wm.  Jardine 
from  the  Permian  sandstones  of  Dumfriesshire  ;  #  and 
footprints  similar  to  these  have  been  discovered  by 
Mr.  Binney,  and  Dr.  Marshall  of  Cheltenham,  in  the 
Carboniferous  sandstones. 

Professor  Owen  has  described  a  fossil  Turtle 
{Chelone 'plctniceps)  from  the  Portland  stone  (Upper 
Oolite)  ;  and  marine  Turtles  have  been  fouud  in  the 
Chalk,  Eocene,  and  Miocene  deposits.  The  estuarine, 
crocodile-devouring  genus,  Trionyx,  “  is  represented 
by  many  beautiful  species  in  the  Upper  Eocene  at 
Horclwell.”  “  Remains  of  land  tortoises  (Testudo), 
indicate  several  extinct  species  in  the  Miocene  and 
Pliocene  formations  of  continental  Europe,”f  and 
Dr.  Falconer,  the  eminent  palaeontologist,  discovered 
in  India  a  carapace  of  a  tortoise  twenty  feet  in  length. 

*  Sir  W.  Jardine’s  “  Iclmology  of  Annandale.” 
f  Owen’s  Paleeontology,  p.  283. 
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Order  13.— BATHACHIA. 

Toads,  frogs,  newts. 

The  Batrachia,  Frogs,  Toads,  Salamanders,  &e., 
were  long  classed  with  the  lleptilia,  but  Professor 
Owen  has  determined  that  they  approximate  to  the 
fishes.  The  comparative  anatomy  of  these  ani¬ 
mals  is  an  intricate  and  elaborate  problem,  and  far 
beyond  our  province  to  explain.  It  must  suffice  to 
say  that  the  Batrachia  belong  to  Fish  rather  than  to 
reptiles  in  their  development,  whilst  in  the  egg ;  in 
their  fish  organization,  as  tadpoles,  at  their  birth  ; 
and  in  their  circulatory  apparatus  after  their  meta¬ 
morphosis.  When  tadpoles,  they  live  in  the  water 
and  possess  gills  (branchiae),  projecting  externally, 
which  disappear  in  most  of  the  Batrachians  after 
they  have  undergone  their  metamorphosis.  Those 
Batrachia  which  lose  their  external  gills  when  adult, 
acquire  very  feeble  lungs,  and  thus  appear  to  be 
linked  with  the  reptiles  ;  but  there  are  adult  Batra¬ 
chians  which  never  lose  their  gills,  as  the  Proteus 
and  Siren  ;  and  the  swimming-bladder  of  fishes  is  a 
rudimentary  lung.  The  circulatory  apparatus  also 
undergoes  great  change,  after  metamorphosis  ;  but,  as 
I  understand,  it  is  of  fish  rather  than  of  reptilian 
development. 

When  the  tadpole  of  the  Frog  is  metamorphosed  into 
a  Frog,  the  hind  feet  appear  first,  and  at  some  length 
of  time  before  the  fore  feet.  In  the  tadpoles  of  the 
Salamander,  the  fore  feet  appear  first,  and  the  hind  feet 
last ;  while  the  tail  continues  to  grow  instead  of 
dropping  off,  as  in  the  frog  tadpole.  The  Salamander 
is  generally  spoken  of  aud  considered  as  a  lizard,  for 
it  possesses  four  limbs  and  a  long  tail ;  nevertheless, 
from  other  parts  of  its  organization  this  animal  is 
ranked  with  the  Urodeles  or  tailed  Batrachians. 
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The  Axoloth,  a  Mexican  batrachian,  is  one  of  those 
extraordinary  animals  which  puzzle  comparative  anato¬ 
mists.  It  resembles  most  nearly  the  tadpole  of  a 
salamander, — a  salamander  stopped  short,  as  it  were, 
in  its  development.  It  is,  however,  a  fully-developed 
animal,  and  not  a  tadpole. 

The  Siren  has  tufted  gills,  with  the  shape  of  an 
eel,  and  no  hind  feet;  while  the  Proteus  is  a  blind 
batrachian,  that  lives  in  eternal  darkness  in  the  sub¬ 
terranean  caves  of  Carniola,  and  possesses  four  legs 
almost  as  useless  as  are  its  rudimentary  eyes. 

The  Lepidosiren,  which  may  be  seen  at  the  Crystal 
Palace  at  Sydenham,  possesses  an  organization  which 
may  be  termed  intermediate  between  the  batrachians 
and  fishes.  It  has  rounded  fins  instead  of  feet,  and 
the  internal  organization  of  a  fish,  but  with  external 
gills  (branchiae),  and  lungs  like  the  siren.  It  is  a 
fresh- water  animal. 

The  Batrachians  are  divided  into  two  groups — 
the  Anures,  without  tails,  and  Urodeles,  with  tails. 
The  frog  is  an  example  of  the  first,  and  the  common 
water-newt  of  the  latter. 

The  Zoological  Society  of  London  possesses  a 
specimen  of  the  largest  existing  Amphibian,  the 
gigantic  Salamander  ( ISieboldia  maxima).  It  is  a 
native  of  the  Japanese  island  Niphou,  inhabiting  the 
lakes  and  streams  of  the  volcanic  range  of  mountains 
of  the  interior.  The  society  also  exhibits  specimens  of 
the  Spotted  Salamander  ($.  maculosa),  the  Black  Sala¬ 
mander  (S.  nigra),  the  British  Newts  or  Tritons 
( T '.  cristatus  and  T.  punctatus ),  and  the  Amphiuma 
( Amphiuma  tridactylum) .  These  specimens  are  in  the 
Python-house. 

The  largest  known  species  of  tail-less  Batrachian  is 
the  Surinam  toad.  The  male  of  this  species  places 
the  eggs  of  the  female  upon  her  back,  the  skin  of 
which  swells  so  as  to  form  a  number  of  cells,  which 
inclose  the  eggs.  The  tadpoles  pass  their  first  state 
in  these  cells,  until  they  have  developed  their  limbs 
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and  parted  with  their  tails.  Two  species  of  toads  are 
found  in  Great  Britain.  The  “Natterjack”  is  com¬ 
mon  in  the  neighbourhood  of  the  Reeks,  near  Kil- 
larney,  in  Ireland.  It  has  a  yellow  stripe,  and  lias 
been  found  in  "Worcestershire  and  other  parts  of 
Great  Britain.  Specimens  of  the  beautiful  Tree 
ITog  ( Hylo  viridis),  the  Green  Toad  ( Bufo  viridis), 
the  North  American  Croaker,  the  Bull  Frog  ( Eana 
mugiens ),  may  be  seen  in  the  Python-house  of  the 
Zoological  Society. 

The  celebrated  fossil  man,  which  was  supposed  to 
be  a  proof  of  the  universality  of  the  Noachian  deluge, 
and  the  skeleton  of  which  was  discovered  in  the 
tertiary  beds  of  GEningen,  a.d.  1726,  turned  out  to  be 
a  water  salamander,  and  is  allied  to  the  gigantic 
water  salamander  of  Japan,  already  alluded  to. 

Toads  of  extinct  species  have  been  discovered  in 
the  same  beds  as  the  GEningen  salamander  ;  and  frogs 
in  the  Miocene  and  Pliocene  deposits  of  France  and 
Germany  ;  even  tadpoles  have  been  found  fossil  near 
Bonn. 

For  a  retrospect  of  the  palaeontology  of  the  great 
class  of  Reptiles  we  must  refer  our  readers  to  the 
able  resume  of  Professor  Owen.#  The  Professor  in¬ 
forms  us  that  this  ancient  class  of  animals,  ancient 
as,  at  least,  the  far-off  Carboniferous  epoch,  is,  “  un¬ 
like  that  of  fishes,  now  on  the  wane and  that  the 
period  when  Reptilia  flourished  under  the  greatest 
diversity  of  forms,  with  the  highest  grade  of  struc¬ 
ture,  and  of  the  most  colossal  size,  is  the  Mesozoic ; 
that  long  epoch,  during  which  the  middle-life  forms, 
the  myriads  of  animals  of  the  Triassic,  Liassic,  Oolitic, 
and  Cretaceous  systems,  were  created,  lived  their 
appointed  span,  and  died  out. 

“  Reptiles  have  been  superseded  by  air-breathers 
of  higher  types,  which  cannot  be  directly  derived 
from  the  class  of  fishes.” 


*  Palaeontology,  p.  289. 
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The  oldest  known  reptiles,  which  almost  appear  as 
if  they  were  developed  from  the  Ganoid  fishes,  the 
Ganocephalous  reptiles,  began  and  ended  in  the  Car¬ 
boniferous  period.  The  Labyrinthodonts  of  the  Trias 
disappeared  at  the  base  of  the  Oolitic  system.  The  Di¬ 
nosaurs,  Cetiosaurs,  Protosaurs,  and  Ichthyosaurs 
passed  away  before  the  commencement  of  the  Ter¬ 
tiary  Epochs.  The  Chelonia  are  on  the  wane,  as  are 
the  crocodiles ;  while  the  true  Batrachia  began  to 
decline  after  the  Upper  Tertiary  period. 


H 
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CHAPTER  IV. 


Class  IY.-PISCES.* 

Fishes. 

Fishes  are  separated  into  two  great  divisions,  viz. 
Osseous  fishes,  or  such  as  possess  a  hard  bony  skeleton, 
and  Cartilaginous  fishes,  or  those  whose  skeletons 
are  composed  of  soft,  elastic  animal  matter,  termed 
cartilage. 

In  Osseous  fishes  the  structure  of  the  head  is  very 
complex,  being  composed  of  a  great  number  of  dis¬ 
tinct  bones ;  the  skull  of  the  cartilaginous  fish,  on 
the  contrary,  consists  of  a  single  piece,  without  any 
joints. 

M.  Agassiz  arranges  fishes  into  four  orders,  accord¬ 
ing  to  the  structure  of  their  scales.  These  are  again 
divided  into  sub-orders,  &c.,  by  Professor  Owen  and 
others. 

Order  1.  Placoids  (broad  plated  scales) — sharks  and  rays. 

,,  2.  Chhmleroid  fishes — king  of  the  herrings. 

,,  3.  Ganoids  (shining  scales) — sturgeon,  lepidosteus,  and 

a  great  number  of  fossil  fish  ;  as  the  cephalaspis, 
osteolepis,  &c. 

,,  4.  Ctenoids  (comb-shaped  scales) — perch,  basse,  ser- 

ranus,  &c. 

„  5.  Cycloids  (simple  marginated  scales) — salmon,  whiting, 

cod,  herring,  &c. 


*  See  Palaeontology  (Professor  Owen’s)  and  “Poissons  Fos- 
siles"  (M,  Agassiz). 
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The  Ctenoids  and  Cycloids  constitute  the  orders 
comprehending  the  ordinary  fishes  with  bony  skele¬ 
tons.  The  Cartilaginous  fishes  seem  to  be  an  approach 
toward  the  batrachian  ;  and,  on  the  other  hand,  there 
is  an  animal  admitted  by  naturalists  into  the  class  of 
fishes,  but  placed  at  the  bottom  of  the  scale,  which 
has  neither  vertebrae,  red  blood,  heart,  nor  distinct 
brain.  This  is  the  Amphioxus,  a  rare  fish,  which 
Pallas  believed  to  be  a  molluscous  animal,  but  which 
is  now  ranked  as  a  fish  of  the  lowest  grade  ;  and 
appears  to  be  a  link  between  the  vertebrate  and  inver¬ 
tebrate  animals.  The  Amphioxus  is  a  British  fish, 
and  an  inhabitant  of  the  sea.# 

Pishes  are  distinguished  from  other  vertebrated 
animals  by  their  mode  of  respiration,  being  furnished 
with  gills  instead  of  lungs.  They  have  to  respire 
water,  in  which  the  oxygen  is  dissolved,  instead  of 
air,  and  their  gills  are  beautifully  adapted  for  this 
purpose. 

No  animals  exhibit  such  extraordinary  aberration 
of  form,  or  assume  such  peculiar  shapes.  Nor  is 
this  aberration  peculiar  to  recent  fishes.  The  Semio- 
phorus  of  the  tertiary  deposits  of  Monte  Bolca  was 
as  strange  in  contour  as  the  Hippocampus,  or  the 
Pile-fish.  The  adaptations  of  fish  are  also  astonish¬ 
ing.  There  are  flying  fish  ;  walking  and  climbing 
fish  ;  electrical  fish ;  fish  with  an  apparatus  for  ad¬ 
hesion,  as  the  Remora ;  fish  adapted  to  hot  waters, 
and  others  to  dark  caves  ;  musical  fish  ;  and  fish  which 
can  live  for  months  baked  into  the  earth.f 


*  Yarrell’s  “British  Fishes.” 


t  Tennent’s  “Ceylon.” 


100 


OLD  DONES. 


Order  1.— PLACOXBS. 

Fish  with  plated  scales. 

Sub-order.  Plagiostomi. 

Fish  with  mouths  opening  under  the  head,  or  oblique-mouthed. 

Sharks,  rays,  cestracionts. 

This  order  is  divided  into  sub-orders,  the  Plagio¬ 
stomi,  of  which  several  families  of  the  Sharks  and 
Pays  are  living  in  the  present  seas  ;  and  the  Cestra¬ 
cionts,  of  which  most  of  the  genera  are  extinct. 

Pish  have  two  forms  of  tails,  which  furnish  a 
marked  distinction.  The  shark  and  the  sturgeon 
have  their  tails  unequally  lobed,  or  heterocercal 
( heteros ,  different ;  and  cercos ,  a  tail),  and  the  back¬ 
bone  is  prolonged  into  the  upper  lobe.  It  is  remark¬ 
able  that  in  all  fish  found  in  rocks  older  than  the  Lias, 
their  tails  are  unequally  lobed.  In  the  Lias,  and 
rocks  above  the  Lias,  fish  begin  to  show  the  hotnocercal 
form  of  tail ;  that  is,  their  tails  are  equally  lobed 
{liomos,  alike),  while  in  the  Tertiary  deposits,  and  at 
the  present  time,  the  majority  of  fish  have  homocercal 
tails. 

The  shark,  dog-fish,  and  sturgeon  affect  the  old  type, 
and  are  examples  of  living  fish  with  heterocercal  tails. 

The  Shark  possesses  an  oblong  body,  lessening 
towards  the  tail ;  the  back  is  broad,  and  supports 
a  lofty  fin ;  the  tail  is  a  rudder  of  great  strength  ; 
and  the  pectoral  fins  form  a  pair  of  powerful  oars. 
Underneath  the  upper  part  of  the  head  are  the 
gulf-like  jaws,  full  of  serrated,  sharp  teeth. 

Sharks  are  said  to  hunt  in  company,  like  wolves ; 
but  no  wolf  equals  some  of  these  sea  monsters  in 
voracity  and  audacity.  Gilius  and  Pondeletius  record 
that  a  man  in  armour  was  found  in  the  interior  of  a 
shark  taken  near  Nice  ;  and  that  another  shark,  when 
placed  upon  a  car,  was  almost  too  heavy  for  a  pair 


62 


PI, ATE  9 


71 


PISCES. 


101 


of  horses  to  drag  along.  Sharks  appear  to  be  en¬ 
dowed  with  some  of  the  emotions  of  higher  animals  ; 
for  Admiral  Smyth  mentions  that  he  saw  a  large 
female  hooked  in  Make  Bay,  while  she  was  cruising 
around  the  Cornwall  is,  and  that  while  she  was  being 
drawn  alongside,  they  saw  a  number  of  young  sharks 
rush  for  safety  into  their  mother’s  mouth.  When  the 
belly  of  the  shark  was  opened,  no  fewer  than  thirty- 
eight  young  sharks  tumbled  out  alive :  they  were 
nearly  two  feet  in  length,  and  the  mouths  admitted 
a  man’s  hand.* 

The  Dog-fishes — a  genus  of  shark-like  fishes — of 
the  British  coast  are  known  to  the  frequenters  of 
the  seaside  ;  and  the  geologist  learns  from  the 
Ichthyologist  and  comparative  anatomist,  that  the 
small  spines  from  the  upper  Ludlow  bone-beds  be¬ 
longed  to  a  fish  which  was  allied  to  the  Dog-fish 
(Acantbias).  The  shagreen,  or  skin,  of  other  small 
prototypes  of  the  great  shark  order  of  fishes,  has 
also  been  detected  and  referred  to  a  genus  named 
Sphagodus.  These  fish,  although  they  may  be  ranked 
with  the  highly-developed  sharks  and  dog-fishes,  were 
nevertheless  very  small.  We  must  not  forget,  also, 
that  Professor  Owen  says  that  the  defensive  spine  of 
the  Onchus  “  indicates  its  danger  ;  ”  and  that  fishes  of 
larger  size,  and  of  carnivorous  habits,  frequented  the 
seas  of  the  upper  Silurian  epoch.  Many  fossil  spines 
of  shark-like  fish  have  been  discovered  in  strata  of  the 
age  of  the  Old  lied  sandstone  ;  and  many  species  of 
ancient  fishes  have  been  erected  on  the  relative  shapes 
and  sizes,  &c.,  of  these  spines.  Onchus  is  represented 
in  the  Old  Bed  sandstone;  and  I  have  seen  some 
good-sized  defences,  belonging  to  fish  of  this  genus, 
from  the  Lower  Old  Bed  of  Ledbury,  Herefordshire. 
Other  fin-spines  have  been  termed  Ctenacanthus, 
Ptycacanthus,  Pleuracanthus,  &c.  This  latter  ich- 
thyodorolite  (spear  of  a  6sh  in  stone)  is  believed 


*  See  Fraser's  Magazine,  March,  1859. 
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by  M.  Agassiz  to  be  the  spear  of  a  fish  allied  to  the 
Sting  Ray  (Trygon),  which  has  on  the  tail  a  strong 
spine  notched  on  both  sides.  The  spines  of  the 
genera  of  fishes  above  named  are  common  to  the 
Old  Red,  and  the  succeeding  Carboniferous  epoch  ; 
and  numerous  other  genera  have  been  erected  upon 
fossil  spines  found  in  the  coal  formations.  The  super¬ 
imposed  formations,  the  Permian,  Trias,  Lias,  Oolitic, 
and  Chalk  formations,  all  furnish  their  fish  spears, 
testifying  the  existence  of  shark-like  owners  in  the 
seas  of  the  different  epochs. 

Several  species  of  Rays  (Raia)  or  Skates  are  found 
in  the  seas  of  Great  Britain.  These  fish  usually  lie 
in  wait  for  their  prey  at  the  bottom  of  the  sea,  and 
their  eyes  are  fixed  on  the  same  plane  on  the  upper 
side  of  the  head.  The  Torpedo  ( B .  Torpedo )  is  a  Ray 
that  possesses  the  power  of  giving  an  electric  shock 
so  powerful,  that,  when  Reaumer  put  a  torpedo  and  a 
duck  into  a  vessel  filled  with  sea-water,  the  duck  was 
killed  in  less  than  three  hours.  The  common  torpedo 
is  occasionally  taken  on  the  Channel  coast  of  England. 

The  teeth  of  sharks  and  rays  have  been  found  in 
abundance  in  Tertiary  deposits.  Eossil  teeth  of  an  enor¬ 
mous  Shark  (Carcharodon)  have  been  found  in  the  red 
crag  of  Suffolk,  and  indicate  a  fish  sixty  feet  in  length  ; 
for  some  of  the  teeth  measure  six  inches  in  height. 
Eossil  teeth  of  the  ray  family,  with  their  .pavement¬ 
like  jaws,  are  found  in  secondary  and  tertiary  forma¬ 
tions.  In  short,  we  know  that  fishes  of  the  shark  and 
ray  order  lived  from  upper  Silurian  days  until  now. 

The  Cestracion,  or  “  Port  Jackson  Shark,”  is  one 
of  those  remarkable  forms,  still  living,  which  connect 
the  present  world  of  living  beings  with  forms  and 
shapes  that  have  long  since  passed  away.  The  Ces- 
tracionts,  now  restricted  to  the  seas  of  China  and 
Australia,  have  left  their  remains  in  thousands,  in 
rocks  of  the  Secondary  epoch  in  Great  Britain  and 
Europe.  The  Port  Jackson  shark,  and  one  or  two 
other  species,  are  the  representatives  of  a  vast  number 
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of  forms  that  have  become  extinct.  The  teeth  of  these 
fishes  are  adapted  for  crushing  shell-fish  and  crus¬ 
taceans,  and  they  are  provided  with  spines  on  the  back 
for  their  protection.  The  crushing  teeth,  which  were 
set  as  in  a  pavement,  and  dorsal  spines,  are  full  of 
interest  to  the  geologist. 

The  Orodus  of  the  Carboniferous  rocks  is  the  tooth 
of  a  fish,  allied  to  the  Port  Jackson  shark,  which  lived 
in  the  days  of  the  Mountain  limestone.  Ilybodus,  a 
form  of  tooth  which  occurs  in  the  Keuper  sandstone 
of  Worcestershire,  and  Lophodus,*  which  is  still  more 
abundant  in  the  same  rocks,  were  both  the  crushing 
teeth  of  Triassic  Cestracionts.  The  “  Possil  Leech” 
(Acrodus)  of  the  Lias  and  the  Ptychodus  of  the  chalk, 
are  teeth  that  belonged  to  fishes  allied  to  the  Austra¬ 
lian  Cestracion.  Mr.  Moore,  of  Bath,  extracted  45,000 
teeth  of  Lophodus  from  three  cubic  yards  of  Triassic 
earth. 


Order  2. — HOLOCEPHALI. 

Chimaeroid  fishes. 

There  is  a  fish  known  as  the  Cat  of  the  Medi¬ 
terranean,  and  the  “  King  of  the  Herrings”  of  the 
northern  seas,  and  which  closely  resembles  the  shark 
in  form.  It  is  about  three  feet  long.  This  is  the 
Chimcera  monstrosa  of  naturalists.  There  is  another 
genus  or  sub-genus  represented  by  two  species  from 
the  Australian  and  Chinese  seas,t  and  which  have  the 
snout  ending  in  a  fleshy  appendage.  These  are  all 
that  are  now  known  to  be  living  of  an  order  of  carti- 

*  The  Lophodus  teeth  are  generally  known  as  the  Acrodus 
of  the  Trias.  Sir  P.  Egerton  and  M.  Agassiz  consider  that  these 
teeth  differ  from  Acrodus.  They  are  associated  with  the  Estheria 
minuta  of  Mr.  T.  Rupert  Jones. 

t  Owen’s  Palaeontology,  p.  116. 
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laginous  fishes  which,  like  the  Cestracionts,  says 
Professor  Owen,  seem  “  to  be  verging  towards  extinc¬ 
tion.”  The  genera  Ischiodus,  Ganodus,  Edaphodus, 
and  Elasmodus,  of  Egerton,  were  all  allies,  in  former 
geological  epochs,  of  the  “  King  of  the  Herrings,”  and 
have  been  determined  by  their  fossil  jaws  and  spines. 
Ischiodus  is  found  in  the  Lias.  Chimseroid  fishes  are 
thus  known  to  have  ranged  from  the  Liassic  epoch  to 
the  present  time. 


Order  3.— GANOIDS. 

Fisli  with  shining  scales. 

Sub-order.  Placoganoids. 

Ganoids  protected  with  plates  of  enamel. 

In  America  there  is  a  fish  known  as  the  Bonv  Pike, 
of  which  there  are  three  or  four  species.  This  is  the 
Lepidosteus  of  naturalists,  the  name  referring  to  the 
hard,  bony  scales  with  which  they  are  covered. 

The  Polypterus,  also,  of  the  African  rivers,  has  the 
head  covered  with  bony  plates,  and  the  body  with 
strong  scales.  These  are  representatives— and  there 
are  few  living  representatives — of  the  great  order  of 
fishes,  now  nearly  extinct,  known  to  geologists  as  the 
Ganoidal  fishes  of  the  pala)ozoic  and  secondary  rocks. 

There  are  rare  living  forms  of  fish,  besides  the 
Lepidosteus  and  Polypterus,  which  may  give  the 
naturalist  an  idea  of  the  form  and  structure  of  the 
strange  fishes  of  the  Old  Led  epoch.  Sir  William 
Jardine  possesses  specimens  of  fish,  natives,  I  believe, 
of  the  Brazils,  which  are  defended  by  a  cuirass  that 
might  have  served  an  Old  lied  Ganoid.  I  suppose 
these  specimens  of  Sir  William’s  to  belong  to  the 
Ostracions  (Trunk  fishes),  alluded  to  by  Professor 
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Owen.  They  are  not,  I  imagine,  true  ganoids. 
Loricaria,  one  of  the  Siluridse,  or  Sheat  fishes,  is  a 
living  fish,  of  which  students  should  see  a  prepared 
specimen,  if  possible;  and  also  the  Sturgeon  ( Aci - 
penser )  which  is  a  ganoid  with  plates.  The  sturgeon 
is  a  fish  known  even  to  country  people  that  rarely 
visit  the  seaside.  It  is  occasionally  taken  in  our 
rivers,  and  exhibited  in  most  country  towns.  The 
general  form  is  that  of  a  shark,  but  the  body  is  covered 
with  plates  in  rows.  The  great  sturgeon  of  the  Don 
and  the  Volga  grows  to  the  length  of  from  twenty-five 
to  thirty  feet.  The  common  sturgeon  is  about  six 
feet  long.  Caviar  is  the  roe  of  the  sturgeon,  and 
isinglass  is  made  from  its  swimming-bladder.  There 
is  a  transitional  form  of  sturgeon,  between  the  true 
ganoids  and  sturgeons,  found  in  the  Lias.* 

At  present  the  Pteraspis  Ludensis,  a  plate-covered 
ganoid  fish,  is  the  earliest  known  indication  of  a  ver¬ 
tebrate  animal. 

The  remains  of  several  other  ganoid  fishes  have  been 
lately  discovered  in  the  rocks  which  lie  as  passage-beds 
between  the  Silurians  and  the  Old  Bed  Sandstone. 

We  imagine  that  Professor  Owen  was  ignorant  of 
the  discovery  of  a  fish  in  Silurian  deposits,  vastly  older 
than  the  beds  in  which  Pteraspis  truncatus  was  dis¬ 
covered  near  Ludlow,  or  he  would  have  mentioned 
that  discovery.  The  writer  of  these  notes  brought 
before  the  notice  of  the  Malvern  and  Cotteswmld 
Pield  Clubs  (May,  1859),  and  again  before  the  British 
Association  at  Aberdeen,  a  letter  from  Mr.  Lightbody, 
of  Ludlow,  announcing  the  discovery  of  a  fossil  fish  by 
Mr.  Lee  ( Pteraspis  Ludensis,  Salter)  in  the  Lower 
Ludlow  rock  of  Leiutwardine,  Herefordshire.  There 
cannot  be  a  shadow  of  a  doubt  that  the  rock  is  the 
Lower  Ludlow  deposit  of  Murchison,  and  no  one  save 
the  geologist,  who  knows  the  thickness  of  the  Upper 
Ludlow  shales  and  the  Aymestry  limestone,  which 

*  Palaeontology,  p.  145. 
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intervenes  between  the  site  of  the  deposition  of  the 
Pteraspis  truncatus  and  that  of  the  Pteraspis  Luden- 
sis,  can  adequately  comprehend  how  much  the  dis¬ 
covery  of  this  little  fish  antedates  the  period  during 
wdiich  fish  have  been  now  proved  to  have  existed  on 
this  planet. 

After  those  oldest  known  forms  of  fish  (the  Pteras- 
pides  of  the  Lower  and  Upper  Ludlow  deposits),  we 
find  the  small  defences  of  Onchus,  &c.,  in  the  beds 
immediately  superimposed  ;  and  we  have,  at  Ledbury 
and  Ludlow,  remains  of  the  Cephalaspis  (shield  on 
the  head),  associated  with  Auchenaspis  (shield  on  the 
neck),  and  remains  of  Crustaceans,  Pterygotus,  &c. 
These  are,  without  doubt,  the  lowest  beds  of  the  Old 
Led  sandstone,  and  contain  most  of  the  earliest  known 
forms  of  fish.  The  forms  of  Pteraspis  and  Auchen¬ 
aspis  are  little  known,  and  we  await  the  researches 
of  Professor  Huxley,  who  is  engaged  in  the  examin¬ 
ation  of  those  antique  fishes.  They  belong  to  the 
family  of  the  Cephalaspides.  Of  the  Cephalaspis 
and  Coccosteus,  enough  is  known  to  enable  the  stu¬ 
dent  to  obtain  a  good  idea  of  the  shape.  The  bones 
of  the  head  constituted  a  shield-like  cuirass,  termi¬ 
nating  behind  with  three  spines.  The  body  seems 
also  to  have  been  protected  by  enamelled  bands.  As 
nothing  is  known  of  Pteraspis  and  Auchenaspis 
but  the  plates  of  the  head  and  back,  it  is  probable 
that  only  a  portion  of  these  fishes  was  cased  in 
armour. 

The  Pimelodi  of  the  Ganges  have  a  helmeted  head, 
and  a  distinct  dorsal  plate  of  bone  between  the  helmet 
and  the  dorsal  spine.  The  late  distinguished  geolo¬ 
gist  Hugh  Miller  instances  the  Pimelodus  gulio , 
specimens  of  which  are  in  the  Elgin  Museum,  as 
probably  illustrative  of  some  of  the  ancient  Ganoids. 
This  Pimelodus  is  “a  little  strongly-helmed  fish,  with 
a  naked  body  ;  and  I  was  informed  by  Mr.  Duff,  on 
the  authority  of  the  gentleman  who  had  presented  the 
specimens  to  the  Museum,  that  it  burrowed  in  the 
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holes  of  muddy  banks,  from  which  it  shot  out  its 
armed  head,  and  arrested,  as  they  passed,  the  minute 
animals  on  which  it  preyed.”*  The  Cephalaspides 
belong  to  the  Lower  Old  Led,  with  the  exception  of 
Coccosteus  (berry  on  bone),  which  is  a  Cephalaspi- 
dean  fish,  of  the  Middle  Old  Led  of  Scotland  and 
Lussia.  The  Pterichthys,  or  winged  fish,  is  a  singular 
form  among  the  Old  Led  ganoids. 

“  Of  all  the  organisms  of  the  system,”  wrote  Hugh 
Miller,  “  one  of  the  most  extraordinary,  and  the  one 
in  which  Lamarck  would  have  most  delighted,  is  the 
Pterichthys,  or  winged  fish.”  “  Had  Lamarck  been 
the  discoverer,  he  would  unquestionably  have  held 
that  he  had  caught  a  fish  almost  in  the  act  of  wishing 
itself  into  a  bird.”  “I  fain  wish  I  could  communi¬ 
cate  to  the  reader  the  feeling  with  which  I  contem¬ 
plated  my  first  found  specimen.  It  opened  with  a 
single  blow  of  the  hammer  ;  and  there,  on  a  ground 
of  light-coloured  limestone,  lay  the  effigy  of  a  creature 
fashioned  apparently  out  of  jet,  with  a  body  covered 
with  plates,  two  powerful-looking  arms  articulated  at 
the  shoulders,  a  head  as  entirely  lost  in  the  trunk  as 
that  of  the  ray  or  the  sun-fish,  and  a  long  angular 
tail .  ”  f 

We  would  also  refer  our  readers  to  Professor 
Owen’s  account, J  from  which  we  learn  that  the 
Pterichthys  possessed  a  small  dorsal  fin  and  a  pair 
of  ventrals,  first  observed  by  Sir  P.  Egerton,  in  addi¬ 
tion  to  the  pectoral  flaps,  which  “  indicate  a  certain 
power  of  swimming,  though  not  with  any  great 
rapidity.” 

I  am  not  aware  that  a  single  species  of  Pterichthys 
has  been  found  in  the  Lower  Old  Led  Sandstone ;  but 
several  species  are  known  from  the  middle  rocks  of 
this  formation,  and  two  from  the  upper  beds.  The 
Tipper  Old  Led,  of  Earlow,  Herefordshire,  near  the 

*  “  Rambles  of  a  Geologist,”  p.  288. 

+  “Old  Red  Sandstone,”  p.  72.  +  Palaeontology,  p.  120. 


108 


OLD  BONES. 


Clee  Hills,  has  furnished  a  Ptericbtbys,  which  Sir  P. 
Egerton  considers  to  resemble  most  nearly  the  P. 
hydrophilus  of  Dura  Hen.  This  specimen  was  found 
by  Mr.  Baxter,  of  Worcester,  associated  with  the 
scales  of  Holoptychius,  and  was  presented  by  him  to 
Sir  P.  Egerton. 

The  Earlow  sandstones  belong  to  the  yellow  group 
of  deposits,  which  in  many  parts  of  Great  Britain  and 
Ireland  underlie  the  lowest  carboniferous  beds ;  and 
I  have  no  doubt  that  they  are  the  equivalents  of  the 
celebrated  Dura  Den  rocks  of  Scotland,  the  Upper 
Old  Bed  Sandstone. 


Sub-order.  Lepidoganoids. 

Ganoids  with  scales  of  enamel. 

Eamily.  Dipteridcc. 

Double- winged  or  finned  fish. 

If  the  reader  should  ever  visit  the  neighbourhood 
of  Cromarty,  in  search  of  fossil  fish,  and  wander  along 
the  sea-shore  towards  the  entrance  to  the  bay,  the 
“  auld  wives”  will  ask  him,  as  he  passes,  if  he  is  in 
search  of  “  Miller’s  stone,”  of  which  that  lamented 
geologist  wrote  as  follows  : — 

“There  rests  in  the  neighbourhood  of  Cromarty,  on  the  upper 
stratum  of  one  of  the  richest  ichthyolite  beds  I  have  yet  seen,  a 
huge  water-rolled  boulder  of  granitic  gneiss,  which  must  have 
been  a  traveller,  in  some  of  the  later  periods  of  geological 
change,  from  a  mountain-range  in  the  interior  highlands  of  Ross- 
shire,  more  than  sixty  miles  away.  It  is  an  uncouth-looking 
mass, .several  tons  in  weight,  with  a  flat  upper  surface,  like 
that  of  a  table  ;  and  as  a  table,  when  engaged  in  collecting  my 
specimens,  I  have  often  found  occasion  to  employ  it.  I  have 
covered  it  over,  times  without  number,  with  fragments  of  fossil 
fishes,  with  plates,  and  scales,  and  jaws,  and  fins,  and  when 
the  search  proved  successful  with  entire  ichthyolites.”* 


*  “Old  Red  Sandstone,”  p.  105. 
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I  visited  {<  Miller’s  stone  ”  last  summer,  in  com¬ 
pany  with  one  of  his  old  friends,  who  loves  the  lore 
of  the  hammer  and  the  “  griesly  fiseh  ”  of  the  “  laithlie 
flood.”  The  nodules  containing  the  fish  seem  to  be 
nearly  exhausted  ;  and  although  we  obtained  remnants 
of  Osteolepis  and  Dipterus,  we  did  not  find  the  speci¬ 
mens  by  any  means  so  abundant  as  when  the  bed  was 
first  discovered  by  the  author  of  the  “  Old  lied  Sand¬ 
stone.” 

The  Dipterians*  are  so  called  from  the  position  and 
number  of  their  fins.  This  family,  which  includes 
Osteolepis  and  Diplopterus,  has  a  double  anal  as  well 
as  dorsal  fin. 

In  their  more  striking  characteristics,  writes  Hugh 
Miller, f  the  three  genera  seem  to  have  nearly  agreed. 
“  In  all  alike  scales  of  bones  glisten  with  enamel ; 
their  jaws,  enamel  without  and  bone  within,  bristle 
thick  with  pointed  teeth ;  closely-jointed  plates,  bur¬ 
nished  like  ancient  helmets,  covered  their  heads ; 
their  tails  were  formed  chiefly  on  the  lower  side  of 
their  bodies  ;  and  the  rays  of  their  fins,  enamelled  like 
their  plates  and  scales,  stand  up  over  the  connecting 
membrane,  like  the  steel  or  brass  in  that  peculiar 
armour  of  the  middle  ages,  whose  multitudinous  pieces 
of  metal  wTere  fastened  together  on  a  groundwork  of 
cloth.” 

Perhaps  the  most  extraordinary  haul,  at  one  time, 
of  the  fishes  of  the  Middle  Old  Red,  was  when,  after 
the  meeting  of  the  British  Association  at  Aberdeen, 
his  Grace  the  late  Duke  of  Richmond  set  on  a  number 
of  workmen  to  quarry  the  nodules  at  Tynet  Burn, 
near  Fochabers,  and  afterwards  to  break  them  up. 
Hundreds  of  fossil  fish  were  laid  open  to  the  light  of 

*  The  Dipterus  has  generally  been  considered  a  marked 
genus  of  the  Middle  Old  Red.  My  friend  Mrs.  Hugh  Miller 
informs  me  that  it  has  lately  been  found  associated  with 
Cephalaspis  Lyellii,  in  the  Lower  Old  Red,  by  the  RevT.  Mr. 
Mitchell. 

f  “  Old  Red  Sandstone,”  p.  100. 
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day.  I  afterwards  saw  several  of  the  specimens  in 
the  remarkable  museum  of  fossil  fish  collected  by  Sir 
P.  Egerton,  at  Oulton  Park. 


Eamily.  Acanthodii. 

Spinous  fish. 

The  Cheirolepis,  or  scaly  pectoral ;  the  Cheiracan- 
thus,  or  thorny  hand  ;  and  the  Diplacanthus  double 
spine,  belong  to  this  family.  The  scales  are  very  small, 
and  they  have  strong  spines  in  the  front  of  each  fin. 
Hugh  Miller’s  description  of  these  fish  is  familiar  to 
every  geologist.  Professor  Owen  gives  a  brief  de¬ 
scription,  which  will  enable  the  geologist  to  distinguish 
the  genera.  Cbeiracanthus  has  a  single  dorsal  fin, 
situated  in  front  of  the  anal.  Acauthodes  has  the 
second  dorsal  fin  situated  behind  the  anal ;  Diplacan¬ 
thus  has  two  dorsals  ;  -while  Cheirolepis  has  no  spine  in 
any  fin,  but  possesses  the  minute  scales  of  the  family. 


Eamily.  Ccelacanthi. 

Hollow-spined  fish. 

The  Glyptolepis,  or  sculptured  scale,  and  the 
Phyllolepis,  leaf-scaled,  with  the  Glyptopomus, 
belong  to  the  Ccelacanths  ;  so  called  from  the  hol¬ 
lowness  of  their  rays  or  spines.  The  Glyptolepis  is 
found  in  the  Middle  Old  Red  of  Scotland,  and  the 
Asterolepis  in  the  Middle  Old  Red  of  Russia  and 
Scotland.*  The  other  fish  have  been  found  in  the 
Upper  Old  Red  beds  in  Scotland  only. 

*  Professor  Huxley  doubts  the  propriety  of  grouping  the 
Asterolepis  as  a  Ccelacanth. 
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The  Asterolepis,  star-scaled,  is  found  in  that 
wonderful  mausoleum  of  fish  that  lived  and  died 
during  the  epoch  of  the  Middle  Old  Red  sandstone, 
and  left  their  skeletons  in  the  bituminous  schists  of 
Caithness,  and  the  fish-filled  rocks  of  Cromarty,  Tynet, 

and  Lethenbar.  Myriads  of  fish,  “  of  forms  the  most 

•/  ' 

ancient  and  obsolete,”  have  left  their  relics  in  a  former 
sea-bottom,  rendering  the  beds  bituminous,  owing  to 
the  quantity  of  animal  matter  which  they  contain. 
Sir  Roderick  Murchison  recommended  these  flags  to 
be  distilled  for  “  stone  oil,”*  that  the  people  might 
trim  their  lamps  with  the  animal  matter  of  fish  that 
lived  myriads  of  ages  ago. 

The  Asterolepis  of  Miller  (Homosteus  of  Asm  us) 
must  have  been  a  large  ganoid.  “  The  head  of  the 
largest  crocodile  of  the  existing  period  is  defended  by 
an  armature  greatly  less  strong  than  that  worn  by  the 
Asterolepis,”  and  we  learn  that  the  structure  of  the 
fish  was  that  peculiar  half-armed,  half-exposed  struc¬ 
ture  to  which  we  have  already  alluded.  “  It  was  a 
strongly-helmed  warrior  in  slight  scale  armour;  for 
the  disproportion  between  the  strength  of  the  plated 
head-piece  and  that  of  the  scaly  coat  was  still  greater 
than  in  that  of  Pterichthys.” 

Pew  geologists  felt  more  than  Hugh  Miller  the 
necessity  of  cautious  induction  on  the  value  of 

u/ 

negative  evidence  in  geological  research.  It  was 
generally  believed  and  taught  that  the  Old  Red  sand¬ 
stone  fishes  all  possessed  an  interior  skeleton  of 
cartilage  with  an  external  covering  of  bone  and 
enamel,  and  that  fish  with  osseous  vertebrae  were  not 
created  in  the  days  of  the  Old  Red  sandstone. 

At  the  British  Association  at  Oxford  (1860),  Sir 
Philip  Egerton  produced  a  fossil  fish  discovered  by 
Mr.  Peach,  which,  he  informs  me,  is  allied  to  the 
Ccelacanths.  This  fish  possesses  osseous  vertebrae,  and 
is  another  example  of  the  necessity  of  caution  respect- 


*  “Siluria,"  3rd  edit.  p.  203. 
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ing  negative  evidence.  Sir  Philip  Egerton  has  named 
the  fossil  Tristy  diopter  us  alatus. 


Family.  IIo lop ty  chides. 

Wrinkled  fish. 

Sir  Roderick  Murchison  ranks  this  family  with  the 
hollow-spined  fishes  the  Ccelacanths.  Professor  Owen 
says  “  they  are  nearly  allied  to  the  Ccelacanthians, 
having,  like  them,  but  partially  ossified  bones  and 
spines,  the  interior  of  which  retained  their  primitive 
gristly  state,  and  appear  hollow  in  the  fossils.”* 
There  are  splendid  specimens  of  this  bulky  fish  of  the 
Old  Red  epoch  in  the  museums  of  the  Earl  of  Ennis¬ 
killen  and  Sir  Philip  Egerton.  The  remains  of  the 
Holoptychius  have  been  found  in  Germany,  in  Russia, 
in  Scotland,  in  Herefordshire  (at  Farlow,  associated 
with  Pterichthys),  and  in  Monmouthshire,  near  Crick- 
howel,  by  Sir  R.  Murchison  and  the  late  Rev.  T.  T. 
Lewis,  in  the  Upper  Old  Red  deposits. 

Besides  the  wide  range  of  this  fish,  it  is  worthy  of 
remark  that  the  Holoptychius  nobilissimus  of  Scotland 
is  found  in  Russia  with  marine  shells,  such  as  Pro- 
ductus,  Terebratula,  and  Spirifer,  and  with  Corals  and 
Encrinites.  So  also  is  Coccosteus  found  in  Germany, 
associated  with  marine  fossils.  +  Me  thus  learn  that 
the  Ganoids  of  the  Old  Red  of  Scotland  were  marine, 
while  it  seems  probable  that  the  fresh-water  fishes  of 
that  epoch  and  the  succeeding  Carboniferous  period 
wrere  also  ganoids. 

The  remarkable  fishes  of  Dura  Hen  have  been 
described  by  Dr.  Anderson,  of  Newburgh, J  who  has 
discovered  twTo  or  three  new  genera  for  the  ichthyology 
of  Scotland. 

*  Palaeontology,  p.  132.  +  “  Siluria,”  3rd  edit.  p.  383,  &e. 

£  “  Fishes  of  Dura  Deu.” 
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Professor  Owen  associates  the  Dendrodus,  known 
by  its  large  fossil  teeth,  with  the  Holoptychian  family. 
The  teeth  of  this  large  and  predatory  fish  are  found 
in  a  breccia  at  Scat  Crag,  near  Elgin.  They  must 
have  been  washed  out  of  some  older  deposit  of  the 
Old  Red,  as  the  remains  of  Permian  reptiles  have 
been  washed  into  Triassic  breccias.  The  Holopty- 
chidse  pass  into  the  lower  carboniferous  deposits,  and 
I  am  not  aware  that  any  of  the  family  have  been 
found  higher  in  the  series  of  rocks. 


Eamily.  Valceoniscidce. 

The  G-anoid  fishes  covered  with  enamelled  plates 
(Placo-ganoids),  that  appear  in  the  Lower  Ludlow 
deposits  in  the  shape  of  Pteraspis,  die  out  during  the 
long  Carboniferous  period  that  succeeded  the  epoch 
of  the  Old  Red  Sandstone. 

The  Ganoid  fishes  covered  with  enamelled  scales 
(Lepido-ganoids),  range  from  the  Old  Red  period  to 
the  Tertiary  deposits ;  yet  even  in  the  Early  Dawn 
epoch  of  present  life,  the  Ganoids  were  reduced  to  a 
“  lingering  few.”  The  Dipteronotus  cyphus*  from 
the  Trias  of  Bromsgrove,  Worcestershire,  is  appa¬ 
rently  a  Ganoid  fish,  with  an  intermediate  form  of  tail. 

Palmoniscus  is  a  well-known  genus  of  ganoid  fishes. 
Palseonisci  are  found  in  the  coal  formations  of  Scot¬ 
land.  The  Earl  of  Enniskillen  and  Sir  P.  Egerton 
possess  specimens  of  a  beautiful  little  Palseoniscus 
(P.  catopterus)  from  the  Permians  of  Roan  Hill, 
Tyrone  ;  and  the  last  known  of  the  class  was  dis¬ 
covered  by  my  friend  the  Rev.  P.  B.  Brodie,  in  the 
Upper  Keuper  sandstone  of  Warwickshire.  This  is 
described  by  Sir  P.  Egerton,  under  the  name  of 

*  See  Quarterly  Journal,  Geological  Society,  1854. 
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P.  superstes .#  I  have  seen  what  I  believe  to  be 
scales  of  this  fish  in  the  Keuper  sandstone  of  Pendock 
and  Eldersfield,  Worcestershire. 


Family.  Sauriclithjidce. 

Sauroid  or  reptile-like  fishes. 

Among  the  most  striking  objects  in  a  collection  of 
fossil  fishes,  are  the  jaws  and  teeth  of  a  large  sauroid 
fish  of  the  Carboniferous  period,  termed  the  Megalich- 
thys  by  M.  Agassiz.  It  must  have  been, verily,  “a  great 
fish ;  ”  and  it  was  truly  excusable  if,  in  the  early  days 
of  ichthyological  science,  the  teeth  were  mistaken  for 
those  of  crocodiles.  Professor  Owen  gives  a  long  list 
of  the  fishes  of  this  family,  which  appear  to  have  been 
created  during  the  Carboniferous  epoch,  and  to  have 
reached  their  zenith  in  the  Triassic  period,  f 


Family.  Caturidce. 

The  fishes  with  the  equally-lobed  or  homocercal 
tail  do  not  make  their  appearance  until  after  the 
Palseozoic  periods ;  and  no  fish  with  the  homocercal 
tail  has  been  found  below  the  Lias. 

In  the  rocks  of  Oolitic  epoch,  the  fish  are  Ganoids, 
but  Ganoids  principally  with  homocercal,  instead  of, 
as  in  the  Palseozoic  periods,  with  heterocercal,  or 
unequally-lobed  tails. 

Of  thirty-three  genera  of  fishes  in  the  Lias,  says 
Professor  Owen,  four  only  were  represented  in  older 

*  Proceedings  of  the  Geological  Society,  May,  1858,  p.  165. 

•f  Owen’s  Palaeontology,  p.  139. 
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strata,  while  the  rest  extend  into  the  Upper  Oolitic 
beds. 

There  is  a  bed  of  the  Upper  Lias  known  as  the 
fish-bed.  It  contains  many  remains  of  Ganoid  fishes, 
and  also  of  insects  and  crustaceans.  Those  geologists 
who  attended  the  meeting  of  the  British  Association 
at  Cheltenham  will  remember  a  remarkably  fine  fish 
from  the  Marlstone  and  Upper  Lias  quarries  at 
Stanley  Hill,  near  Cheltenham  ;  also  the  cracking  of 
a  nodule,  containing  a  nearly  perfect  fish,  in  section  C, 
by  Mr.  Moore,  the  well-known  geologist.  These  fish 
were  Caturidse,  of  the  genus  Pachycormus,  thick 
body,  of  Agassiz.  Pish  of  this  family  range  from  the 
Lias  to  the  Chalk  inclusive. 


Pamily.  Pycnodontes. 

Thick-toothed  fish. 

These  are  an  extensive  family  of  Ganoid  fishes,  so 
called  from  their  thick  teeth,  which  are  also  round  and 
flat,  and  adapted  to  the  crushing  of  testaceous  animals 
on  which  they  fed.  They  are  very  like  the  Hapedius 
of  the  Lias,  which  is  so  named  from  the  pavement-like 
arrangement  of  its  rhomboidal  scales;  butSirP.Egerton 
has  satisfactorily  determined  that  the  difference  of  the 
dentition  constitutes  a  different  family.  The  Pycno- 
donts,  in  addition  to  other  characteristics  given  by 
Sir  P.  Egerton,*  have  the  small  front  teeth  conical  and 
single-pointed;  in  the  Dapedidse  the  front  teeth  are 
notched.  The  Platysomus  of  the  carboniferous  de¬ 
posits  is  the  first  known  Pycnodont,  and  the  last  is 
one  that  lived  in  the  epoch  of  Miocine  tertiaries — 
Dapedidse  t  (scales  resembling  a  pavement). 

*  Proceedings  of  the  Geological  Society,  May,  1853,  p.  276. 1 

+  Owen’s  Palaeontology,  p.  143. 
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The  Lias  of  Barrow-on-Soar  is  famous  for  the  well- 
known  Dapedius.  I  possessed  a  fine  specimen  from 
Sarnhill,  near  Tewkesbury,  which  I  presented  to  the 
Earl  of  Enniskillen.  It  was  found  associated  with  the 
Pliolidophorus  Stricklandi,  one  of  the  Dapedian  family, 
in  the  insect  limestone  of  Brodie,  a  rock  nearly  at 
the  base  of  the  Liassic  series  of  deposits.  The  Lias 
is  the  deposit  in  which  most  of  this  family  are  found. 
One  genus  (Semionotus)  ranges  to  the  chalk  formation. 


Eamily.  Lepidotidce. 

Rhomboidal  scaled  fish. 

These  fish  are  Gianoids,  covered  with  imbricated 
rhomboid  scales,  from  whence  the  family  has  received 
the  name.  They  are  found  in  the  Lias ;  and  “  one 
species  ( Lepidotus  Maocimiliani)  lingers,  after  the 
commencement  of  the  Tertiary  period,  in  the  4  cal- 
caire  grossier  ’  of  Paris,”  which  belongs  to  the  strata 
of  the  Dawn  or  Eocene  period. 


Eamily.  Leptolepidce. 

Slender-scaled  fish. 

These  little  Ganoids  take  their  name  from  their 
slender  scales.  They  are  common  in  the  Lias  and  suc¬ 
ceeding  group  of  Oolitic  rocks.  It  is  hardly  possible 
to  crack  open  a  portion  of  the  yellow  fish-bed  of  Dum- 
bleton,  Stanley  Hill,  and  Churchdown,  near  Glouces¬ 
ter,  without  finding  portions  of  one  of  the  fishes  of 
this  family.  Miss  Holland,  of  Dumbleton,  the  Bev. 
P.  B.  Brodie,  and  other  geologists,  have  obtained 
many  perfect  specimens  from  these  upper  Lias  de- 
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posits.  Many  years  ago,  on  the  first  geological 
ramble  I  ever  took,  I  knocked  out  one  of  these 
fish,  nearly  perfect,  on  the  side  of  Dumbleton  Hill. 
This  settled  my  fate  as  a  geologist ! 

The  heterocercal  Ganoids  of  the  Palaeozoic  period 
were  succeeded  for  the  most  part  by  homocercal 
Ganoids  of  the  secondary  periods.  Again,  in  the 
Tertiary  periods,  this  once  nearly-predominant  order 
of  fishes  gives  place  to  the  Teleostean  (well-ossified)  or 
bony  fishes.  In  the  Chalk  epoch,  fishes  with  bony 
internal  skeletons  become  numerous  ;  in  the  succeed¬ 
ing  Tertiary  epochs  the  ganoids  are  scarce,  and  the 
osseous  fishes  take  their  place. 

When  we  reflect  on  the  immense  number  of  fishes 
of  this  once  nearly  preponderant  order  that  have 
died  out, — of  the  very  few  that  are  left,  we  cannot 
but  acknowledge  the  probable  truth  of  much  that 
Mr.  Darwin  advances  in  favour  of  the  preservation  of 
certain  relics  of  ancient  forms  bv  the  force  of  favourable 
circumstances.  On  an  island,  for  instance,  distant  from 
a  continent,  the  race  of  life  will  have  been  less  severe, 
and  there  will  have  been  less  modification  and  less 
extermination.  “All  fresh-water  basins,  taken  together, 
make  a  small  area  compared  with  that  of  the  sea  or 
land,  and,  consequently,  the  competition  between  fresh¬ 
water  productions  will  have  been  less  severe  than  else¬ 
where;  new  forms  will  have  been  more  slowly  formed, 
and  old  forms  more  slowly  exterminated.  It  is  in 
fresh  water  that  we  find  seven  genera  of  Ganoid  fishes, 
remnants  of  a  once  preponderant  order  ;  and  in  fresh 
water  we  find  some  of  the  most  anomalous  forms  now 
known  in  the  world,  as  the  Ornithorhynchus  and 
Lepidosiren,  which,  like  fossils,  connect,  to  a  certain 
extent,  orders  now  widely  separated  in  the  natural 
scale.”  * 

*  “  Origin  of  Species,”  p.  107. 
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Order  4.— CTENOIDEX. 

Fish  with  scales  like  the  teeth  of  a  comb. 

Ctenoid  fish,  or  fish  with  pectinated  scales,  are 
divided  into  many  families.  None  are  more  ancient 
than  the  Chalk  formation.  The  common  Perch  is  a 
good  type  of  the  Ctenoid.  The  Climbing  Perch  of 
India  (Anabas)  is  an  example  of  extraordinary  adap¬ 
tation  of  structure.  This  fish  not  only  creeps  along 
the  land,  but  even  climbs  trees,  by  means  of  spines 
on  its  gill  lids.  If  this  fish  was  only  known  as  fossil, 
how  little  would  its  habits  have  been  suspected. 

The  Sea  Gudgeon,  or  common  Goby  of  the  aquavi- 
varium,  is  a  Ctenoid,  easy  of  examination;  as  also  is  the 
common  Bull-head,  or  Miller’s  thumb  ( Coitus  gohio ). 
Professor  Owen  gives  an  engraving  of  an  extraordinary 
ctenoid  fish  from  the  tertiary  deposits  of*  Monte  Bolca. 
The  dorsal  fin  is  like  the  sail  of  a  lugger,  and  the  long- 
pointed  ventral  fins  might  have  been  used  as  a  couple  of 
walking-sticks.  This  is  the  Semiophorus,  and  the  genus 
is  extinct.  There  must  have  been  good  perch-fishing 
during  the  Tertiary  epochs,  judging  from  the  number 
of  Ctenoid  fishes  that  have  been  reckoned  by  ichthyo¬ 
logists  as  fossil. *  Smerdis,  Beryx,  and  many  other 
genera,  are  Ctenoids. 


Order  5.— CYCLOIDEI. 

Fish  with  circular  scales. 

The  fishes  of  this  order  are  distinguished  by  their 
rounded,  smooth,  and  simple  scales.  There  are  many 
families,  fossil  and  recent,  as  a  glance  at  the  list  given 

*  See  Jukes’  “Manual  of  Geology,”  p.335;  Morris’s  “  Bri¬ 
tish  Fossils  and  Pictet’s  Palaeontology. 
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by  Professor  Jukes,  from  Pictet’s  classification,  will 
prove.*  No  Cycloid  fish  has  hitherto  been  found  in 
strata  older  than  the  chalk.  Professor  Owen  figures 
a  small  Turbot  ( Rhombus  minimus )  from  the  tertiary 
deposits  of  Monte  Bolca,  and  mentions  that  an  extinct 
Sole  ( Solea  antiqua)  has  been  found  in  tertiary  muds 
near  IJlm.  We  find  also  that  fossil  fishes  of  the  cod, 
mullet,  carp,  salmon,  and  herring  families  are  found  in 
the  tertiary  formations,  but  are  distinct  from  all  known 
species  ;  while  from  M.  Pictet’s  list  we  gather  that 
the  tench,  roach,  dace,  pike,  anchovy,  eel,  and  many 
others  were  abundantly  represented  in  the  Tertiary 
period.  Professor  Owen  remarks  as  follows  on  the 
value  of  the  evidence  furnished  by  fishes.  “  Many 
creatures  living  on  land  may  never  be  carried  out  to 
sea ;  but  marine  deposits  may  be  expected  to  yield 
adequate  grounds  for  general  conclusions  as  to  the 
character  of  the  vertebrate  animals  that  swarmed 
in  the  seas  precipitating  such  deposits.”  With  the 
knowledge  now  possessed  respecting  the  long  Cam¬ 
brian  and  Silurian  epochs,  it  is  very  extraordinary, 
certainly,  if  fishes  existed  prior  to  the  deposition 
of  the  Upper  Silurian  deposits,  that  their  relics  should 
not  have  been  detected. 

The  knowledge  that  there  is  a  law  of  gravity, 
through  which  law  the  motions  of  planets  around 
their  suns,  and  satellites  around  their  planets,  take 
place ;  and  that  the  law  of  the  sun’s  attraction  upon 
the  planets  is,  that  this  attraction  varies  inversely  as 
the  square  of  the  distance,  is  a  knowledge  that  has 
raised  the  science  of  Astronomy  to  the  proud  position 
of  a  science  that  demonstrates  great  and  irrefragable 
truths. 

If,  after  the  great  discovery  of  Newton,  astronomers 
and  mathematicians  had  squabbled,  and  fought,  and 
used  hard  names  and  theological  arguments  as  to  why 
the  law  we  find  in  operation  must  obtain,  and  had 


*  Jukes’  “  Manual  of  Geology, ”  p.  337. 
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insisted  on  reasons  for  the  law,  as  squared  to  the 
chronology  and  astronomy  of  the  Jews,  instead  of 
accepting  the  knowledge  of  the  law  as  a  law,  and 
working  on  the  basis  of  that  knowledge,  astronomy 
would  not  have  been  the  science  it  now  is. 

The  force  of  gravity  is  a  mystery,  the  history  of 
creation  is  a  mystery,  life  is  a  myster}',  all  Grod’s  laws 
are  mysteries.  They  are  laws,  nevertheless,  and  it 
appears  to  me  that  if  we  let  the  reasons  why  and  how 
alone,  and  studied  the  effects  of  the  laws  more,  we 
should  be  more  likely  to  arrive  at  truth. 

The  examination  of  the  principles  of  Palaeontology 
and  Biology  has  convinced  philosophers  that  there  is 
a  “constantly  operating,  secondary,  creational  law;” 
while  Owen  has  not  hesitated  to  state  his  conviction 
in  the  “  continuous  operation  of  the  ordained  be¬ 
coming  of  living  things.”  With  a  knowledge  of  such 
laws  as  a  basis,  we  look  forward  to  a  magnificent 
structure,  yet  to  be  reared  by  the  investigations  of 
geological,  palseontological,  and  biological  science  ; 
not  indeed  from  theories  as  to  whether  certain  inor¬ 
ganic  atoms  “  flashed  into  life,”  but  by  the  accumu¬ 
lation  of  eacts,  and  by  philosophical  investigations  of 
minute  details  connected  with  these  established  facts. 
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43,  60,  69,  89,  95,  et  passim 
Guinea-fowl,  6 1 
Guise,  Captain,  84 
Gull,  68 

H^matopds,  67 
Halmaturus,  43 
Hamster,  37 
Hare,  5,  37 

Harkness,  Professor,  86 
Hawfinch,  55 
Hawk,  48 
Hawkins,  Mr.,  88 
Hedgehog,  5,  34 

Hempstead,  Miocene  beds  of,  15 
Henslow,  Rev.  Professor,  32 
Heron,  48,  66 
Hilaire,  Mr.  St.,  65 
Himalayas,  62 
Hipparion,  26 
Hippocampus,  99 
Hippopotamus,  5,  20,  21 
Hitchcock,  Professor,  76 
Holland,  Miss,  1 1 6 
Holocephali,  103 
Holoptychius,  112 
Homosteus,  1 1 1 
Honey-guide,  52 
Hooker,  Dr.,  62 
Hordwell  turtles,  93 
Horse,  5,  26 
Hughes,  Mr.,  43 

Huxley,  Professor,  10,  70,  84,  85, 
106 

Hyhodus,  103 

Hyena,  17,  18,  19 

Hyla,  96 

Hylseosaurus,  87 

Hyperadapedon  Gordoni,  85 

Hvrax,  28 

Hystrix,  39 
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Ibis,  67 

Ichnology  (Jardine),  76,  93 
Ichthyopterygia,  77 
Ichthyosaurus,  77,  &c. 

Iguana,  87,  88 
Iguanodon,  87 
Impeyan  pheasant,  62 
Implements,  oldest  known,  8 
India,  Miocene  beds  of,  15 
Indian  archipelago,  40 
Inseciivora,  5,  34 
Insessores,  53 
Ireland,  Miocene  of,  25 
Irish  deer,  25 
Isaac,  Mr.,  43 
Ischiodus,  104 

Isle  of  Wight,  Miocene  beds  of, 
15  ;  Palseothere  of,  27 
Ivory  fossil,  29 

Jacana,  the,  66 
Jaguar  of  America,  18,  40 
Japan  reptile,  95,  96 
Jardine,  Sir  W.,  54,  56,  62,  69,  /6, 
82,  93,  104 
Java,  bantam  of,  60 
Jerboa,  39 

Jones,  Mr.  T.  Rupert,  86,  103 
Jukes,  Professor,  60,  1 1 9 

Kangaroo,  5,  40,  43 
Kentucky,  morass  of,  29 
Keuper  reptiles,  77 ;  fishes  of, 
103 

King  of  the  Herrings,  103 
Knot,  66 
Knowsley,  43 
Koala,  5,  40 

Labyrinthodon  Jagaeri,  77 
Labyrinthodontia,  76,  77 
Lacertilia,  89 
Lagomys,  39 

Lagopus  Saliceti,  62;  Scoticus,  62 
Lamarck,  M.,  107 
Lari,  68 

Ledbury,  101,  106 
Lee,  Mr.,  105 
Lees,  Mr.  Edwin,  6 
Leguat,  M.  F.,  58 
Leititwardine,  105 
Lemur,  5,  9 
Leopard,  18 
Lepidosiren,  74,  75,  95 
Lepidosteus,  104 
Lepidotus,  116 
Lepidoganoids,  108 
Leptolepis,  1 16 
Leptopleuron,  85 
Lethenbar,  1 1 1 


Lewis,  Rev.  T.  T.,  112 
Lias  fish,  100 
Lightbody,  Mr.,  105 
Limosa,  66 
Linksfield,  86 
Linnet,  48 
Lions,  18 

Lion  of  the  Miocene,  19 
Lithornis,  51 
Lizard,  89 
Lophodus,  103 
Loricaria,  105 
Loxia,  55 

Ludlow  (bone  bed),  101 
Ludlow,  lower  fish  of,  105 
Lvell,  Sir  C.,  6,  14,  45,  75 ; 

“  Manual  of  Geology,”  73 
Lyme  Regis,  84 
Lyon,  Captain,  18 
Lyttelton,  Lord,  66 

Macacus,  13 
Machetes,  66 
Macropus,  43 
Macrotherium,  36 
Madagascar,  lemurs  of,  9 
Madagascar,  the  tanrec  of,  34 
Maestricht,  90 
Malay,  tapir  of,  28 
Malvern,  28,  105 
Mammoth,  bones  of,  27,  29 
Man,  5,  6 
Manatee,  the,  30 
Manis,  the,  36 
Mantell,  Dr.,  87,  88 
Mantell,  Mr.  W.,  53,  64,  67 
Marmot,  39 

Marsupialia,  40  ;  of  the  Purbeck, 
34 

Martin,  54 

Mastodon,  the,  29,  30 
Mauritius,  57 
Mediterranean  cat,  103 
Megaceros,  25 
Megalosaurus,  84,  86 
Megatherium,  36 
Melville,  Dr.,  57,  58 
Mergulus,  69 
Meyer,  H.  Von,  73 
Microlest.es,  the,  34,  41,  51 
Miller,  Hugh,  76>  1 05,  107,  109, 
111 

Milvus,  49 
Miocene  heds,  15 

Miocene  lion,  19  ;  ruminants,  25  ; 
horse,  26  ;  hyrax  of,  28  ;  part¬ 
ridge,  63  ;  grallatores,  68  ;  frogs, 
96 

Mocking-bird,  55 
Mole,  34 
Mollusca,  3 
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Monal,  the,  62 
Monitor,  80,  89 
Monkeys,  5,  9,  36 
Monotremata,  5,  40,  44 
Monte  Bolca,  118 
Moore,  Mr.,  79,  86,  103,  115 
Morris,  Professor,  118 
Morse,  17 
Mosasaurus,  89 
Mouse,  34 

Murchison,  Sir  R.  I.,  45,  85,  105, 

111,  112 

Muschelkalk  reptiles,  80 
Mylodon,  b6 
Myrmecobius,  the,  34 

Naturalist’s  Library,  69 
Nepaul,  pheasant  of,  62 
Nestor,  53 

New  Red  Sandstone  (Microlestes), 
34,  51 

New  South  Wales,  43 
New  Zealand,  53 ;  pigs  of,  6l  ; 
fossil  penguin,  70 ;  wingless 
birds,  64,  67 
Newburgh,  112 
Newt,  94 

Nicobar  pigeon,  56 
Nightingale,  55 
Nile,  turtle  of,  93 
Norfolk,  bustard  of,  66 
Norfolk  Island,  53 
Northern  seas  and  ice  bears,  18 
Norway,  grouse  of,  62 
Notornis,  67 
Nothosaurus,  80 
Nova  Scotia,  coal  reptile  of,  75 
Numenius,  67 
Nut-hatch,  52,  54 

OCYDROMUS,  67 

Ohio,  75 

Old  Red  Sandstone,  74,  108 
Old  Red  fishes,  1 0 1 ,  &c. 

Onchus,  101 
Oolite  fish,  102 
Ophidia,  90 
Opossum,  5,  40,  44 
Orders,  4 
Orodus,  103 

“  Origin  of  Species  ”  (Darwin), 
37,  117 
Oriolus,  54 
Ornithorhynchus,  44 
Oryx,  23 

Osseous  fishes,  98 
Osteolepis,  109 
Ostracion,  104 
Ostrich,  63 
Otis,  49,  66 

Owen,  Professor,  25,  et  passim 


Owl,  48 
Ox,  20 

Oyster-catcher,  67 

Pachycormus,  115 
Pachydermata,  26 
Palaeontology,  Professor  Owen’s, 
4,  et  passim 
Palaeomscus,  113 
Palseophis,  92 
Palaeosaurus,  85 
Palaeotherium,  27 
Palapteryx,  65 
Pallas,  M„  27,  99 
Palmipedes,  68,  69 
Pandion,  49 

Paraguay,  capybara  of,  40 
Parakeet,  52 

Paris,  Eocene  seas  of,  14 
Parker,  Rev.  W.,  28 
Parrot,  52 

Partridge,  American,  63 

Passeres,  48 

Peach,  Mr.,  1 1 1 

Peacock,  48 

Peafowl,  6l 

Pelican,  fossil,  70 

Pendock,  114 

Penguin,  68,  69 

Perch,  118 

Perchers,  52 

Perissodactyla,  5,  26 

Permian  reptiles,  93  ;  fish,  113 

Persia,  pheasant  of,  62 

Petrel,  48,  69 

Petrogale,  43 

Pezophaps,  58 

Phacochcerus,  21 

Phsenicopterus,  69 

Phascolarctos,  40 

Phascolomys,  40 

Pheasant,  48,  6l 

Philip  Island,  53 

Phillips,  Prof.,  45 

Pholidophorus,  116 

Phyllolepis,  110 

Pica,  55 

Pictet’s  Palaeontology,  35,  70,  118 

Pig,  20,  21 

Pigeon,  48,  56;  Australian,  60 

Pike,  bony,  104 

Pimelodus,  lu6 

Pinnigrada,  17 

Pintado,  6l 

Pisces,  98 

Pistosaurus,  81 

Pithecus,  13 

Placodus,  81 

Placoganoid  fish,  104 

Placoid  fishes,  98 

Plagiostomi,  100 
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Plantigrada,  17 
Platalea,  66 
Platypus,  5 
Platyrhini,  9 

Pleistocene  fossil,  70  ;  gallina¬ 
ceous  birds,  63  ;  bones,  24 
Plesiosaurus,  80 
Pleuracanthus,  101 
Pliocene,  fossil  birds,  70  ;  tad¬ 
poles,  96  ;  whales,  32 
Pliopithecus,  13 
Pliosaurus,  81 
“  Poissons  fossiles,”  98 
Polvpterus,  104 
Polyptychodon,  81 
Porcupine,  5,  34,  39 
Porphyrio,  67 
Porpoise,  5 
Portland  turtle,  9^ 

Port  Jackson  shavk,  102 
Press,  the,  of  Sumatra,  34 
Prestwich,  Mr.,  6 
Proboscidea,  5,  ‘28 
Procellaiia,  68 
Proteus,  57,  94 
Protorosaurus,  80 
Pteraspis,  oldest  fish,  105 
Pterichthys,  107 
Pterodactyl,  83,  84 
Pteropus,  5 
Pterosauria,  83 
Ptvchacanthus,  101 
Ptychodus, 103 
Puma,  the,  18 
Purbeck  rocks,  35,  41,  89 
Pycnodont,  115 
Pygopterus,  74 
Python,  72,  91 

Quadrcmana,  5,  9 

Racoon,  17,  18,  19 
Radiata,  3 
Rail,  48 

Ramphorhynchus,  84 
Ramsay,  Professor,  on  Glaciers  of 
Wales,  16 

Ramsgate,  elephant  tusks  at,  29 

Rana,  96 

Raniceps,  7 5 

Raptores,  48 

Rats,  3/ 

Ray,  99,  100 

Reaumur,  M.,  102 
Red  crag,  16,  32 
Redwing,  55 
Remora,  99 
Reptdia,  72 
Rhea,  63,  65 
Rheinhart,  M.,  58 


Rhinoceros,  27,  28 ;  fossil  bones 
of,  28  ;  hornbill,  53 
Rhombus,  1 19 
Rhophalodon,  80 
Hhynchosaurus,  82 
Richmond,  Duke  of,  1 09 
Riley,  Dr.,  85 
Ring  ouzel,  55 
Roan  Hill,  113 

Roberts’s  “  Rocks  of  Worcester¬ 
shire,”  24 

Rock  Veddahs  of  Ceylon,  7 
Rodentia,  37 
Rodriguez,  57,  58 
Rorqual,  the,  31 

Routledge’s  “  Natural  History,” 
38 

Ruff,  66 
Ruminantia,  20 
Russia,  old  red  of,  210 
Rytina,  the,  30 

Salamander,  94 
Salter,  Mr.,  105 
Samoan  Island,  56 
Sand  grouse,  6.3 
Saurichthys,  114 
Sauropterygia,  79 
Scansores,  52 
Scat  Crag,  ]  13 

Sclater,  Mr.  P.  L.,  13,  et  passim 
Scotland,  Miocene  beds  of,  15 
Seal,  5,  20 
Secretarius,  50 
Secretary-bird,  54 
Sedgwick,  Rev.  Professor,  45 
Semiophorus,  99,  118 
Serpent,  90 
Shark,  98,  100 
Sheat  fish,  105 
Sheep,  5,  20  ;  wild,  24 
Sheppy  fossil  birds,  69 ;  fossil 
serpent  of,  92 
Shrew  mouse,  34 
Shrewsbury,  82 
Shrike,  54 

Siberia,  fossil  beasts  of,  27,  29 

Sieboldia,  95 

Siluria.  Ill 

Siluridae,  105 

Silurian  fishes,  101 

Simosaurus,  81 

Siren,  94,  95 

Sirenia,  30 

Sitta,  54 

8loth,  5,  35 

Slow-worm,  90 

Smerdis,  118 

Smyth,  Admiral,  101 

Snipe,  48 

Sole,  119 
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Solipedia,  26 

Somersetshire,  caves  of,  19 
Sparrow,  53 
Species,  4 
Sphagodus,  101 
Spines,  fish,  101 
Spitzhergen,  69 
Spoonbill,  66 
Squirrel,  3/ 

St.  Petersburg,  mammoth  at,  29 
Stag,  5 

Stagonolepis,  85 
Stilt,  66 
Sting  Ray,  101 

Stonesfield  pterodactyls,  84  ; 

marsupials,  41 
Stork,  67 
Strepsirrhini,  9 

Strickland,  Mr.  Hugh,  24,  28,  38, 
57,  58,  77,  82 
Strigiceps,  49 
Srrix,  49 
Struthio,  63 
Sturgeon,  100 
Stutchbury,  Mr.,  85 
Suffolk,  crag  of,  32 
Sumatra,  60 
Surinam  toad,  95 
Sussex,  fossil  lizards  of,  90 
Swallow,  fossil,  55 
Swamp  hen,  67 
Swan,  48 
Swift,  54 

Tadpole,  94 
Tallegalla,  62 
Tanrec,  the,  34 
Tapir,  26,  28 
Tasmanian  devil,  41 
Teeth  of  animals,  17 
Teleostei,  1 1 7 
Telerpeton,  85 
Ttnnent,  Sir  E.,  7,  99 
Tern,  fossil,  70 
Testudo,  93 

Thames,  elephants’  tusks  of,  29 

Thecodontia,  85 

Thorn,  Rev.  W.,  55 

Thrush,  fossil,  55 

Thylacinus,  40,  44 

Tierra  del  Fuego,  69 

Tiger,  18 

Tiger-wolf,  40 

Toad,  94 

Torpedo,  102 


Tortoise,  92,  &c. 

Toucan,  48 
Toxodon,  5, 30 

Trias  fish,  101,  113;  mierolestes 
of,  41  ;  mammals  and  birds, 
51  ;  reptiles,  80 
Trichecus,  82 
Tringa,  67 
Trionyx,  93 
Triton,  89 

Troglodytes  gorilla,  Professor 
Owen  on,  9 
Trogontherium,  39 
Tromelin,  58 
Trunk-fish,  104 
Trygon.  101 
Tupaia,  34 
Turbot,  119 
Turdus  torquatus,  55 
Turkey,  wild,  60 
Turtle,  92,  &c. 

Tynet  burn,  109 

Upland  goose,  69 
Urodeles,  95 

Vamfire,  5 
Veddahs  of  Ceylon,  7 
Viper,  72 
Vulture,  48,  51 

Waders,  66 

Wales,  beavers  in,  38 

Walrus,  fossil,  20 

Wart  hog,  21 

Water  ouzel,  54 

Weasel,  17 

Weka  rail,  67 

Whales,  31,  32 

Wheatear,  55 

Whimbrel,  67 

Wolf,  17 

Wombat,  40,  43 

Woodpecker,  48 

Woodward,  Mr.  S.  P..  16 

Worcestershire  drifts,  2* 

Worcester  Museum,  42,  61,  67 

Wright,  Dr.,  84 

Wryneck,  52 

Wyman,  Prof.,  75 

Yarrell,  Mr.,  99 
Yakutsk,  27 

Zeuglodon,  32 
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Sell’s  Weekly  Blessenger* 

“  The  ‘  Curiosities  of  Civilization’  contained  so  many  amusing  and  important 
details,  that  a  second  selection  will  be  accepted  at  once  with  the  utmost  gratification  j 
by  the  many  readers  who  have  already  been  fascinated  by  Dr.  Wynter’s  agreeable 
style,  and  the  characteristic  details  of  men  and  manners  by  which  he  has  rendered  his 
name  popular.  Sometimes  the  first  dish  is  more  palatable  than  the  second,  the 
newest  entremet  serving  to  take  off  the  pleasant  taste  of  its  predecessor.  In  this 
instance  it  is  not  so,  since  Dr.  Wynter  has  kept  back  the  better  portion  for  a  second 
course.” 

ULiterary  Gazette; 

“  Crowded  with  facts  and  sparkling  with  fancy  ;  written  in  a  cheerful  and  philo¬ 
sophic  spirit.  The  writer  is  never  unapproachable  in  his  ideal,  but  shrewd,  sensible, 
and  thoughtful  in  his  mode  of  narration  and  in  his  way  of  marshalling  facts.” 

Era. 

“  On  the  whole,  we  prefer  this  volunu  as  a  book  of  amusement,  and  even  in¬ 
struction,  to  the  *  Curiosities  of  Civilization,’  which  has  enjoyed  a  good  name  and 
sale.  Dr.  Wynter  is  an  accomplished  and  well-informed  man;  he  writes  well,  has 
much  to  tell,  and  even  his  lightest  sketches  convey  substantial  thoughts  or  facts  in 
their  delicate  outlines.  This  volume  contains  more  than  forty  papers  gleaned  from 
first-rate  periodicals.  It  would  have  been  a  literary  loss  had  they  not  been  so  gathered 
and  preserved.  Sometimes  there  is  a  quaintness  in  some  of  the  essays  which  recall 
the  immortal  Charles  Lamb.” 

Standard. 

“  These  papers  are  characterized  by  the  same  breadth  of  view,  the  same  felicity 
of  language,  the  same  acuteness  of  thought,  which  distinguished  the  ‘  Curiosities  of 
Civilization.’  So  long  as  Dr.  Wynter  continues  to  write  papers  similar  to  those  in  the 
volume  before  us,  ar.d  in  ‘  Curiosities  of  Civilization,’  so  long  will  the  republication  of 
those  papers  be  welcomed  by  the  public.” 


Universal  STe%vs, 

“To  a  more  pleasant  disk  of  ‘  Miscellanea’  it  has  never  yet  been  our  good  fortune  ! 
to  sit  down.  There  is  a  lively  and  sprightly  power  of  description  which  causes  the 
author  never  to  flag.” 

City  Press. 

“  The  volume  comprises  pictures,  admirably  drawn,  of  urban  and  rural  li  e;  and, 
while  the  general  and  happy  manner  in  which  the  sketches  are  ‘  hit  off’  cannot  fail  to 
attract  and  amuse  the  cursory  reader,  the  amount  of  solid  information  the  volume 
contains  will  well  repay  the  more  thoughtful  for  the  time  spent  in  its  perusal,” 

Oriental  Budget. 

“  Written  in  the  general  essay  style  made  familiar  by  Sir  Francis  Head,  no  writer 
has  surpassed  Dr.  Wynter  in  the  clearness  and  simplicity,  no  less  than  the  graphic 
power  with  which  he  has  treated  the  driest  and  most  matter-of-fact  subjects.  The 
amount  of  information  condensed  into  some  of  the  articles,  and  converted  into 
agreeable  reading  is  really  astonishing.  Dr.  Wynter  has  a  well-stored  mind,  and 
communicates  his  knowledge  and  the  results  of  his  reading  and  observation  in  a  mode 
that  iit  easy,  clever,  and  fascinating.  He  has  thought  deeply,  has  investigated  acutely, 
and  has  garnered  a  rich  storehouse  of  facts  and  good  things,  and  possesses  the  happy 
talent  of  making  his  reader  a  delighted  sharer  in  the  results  of  his  labours.” 


Bristol  Mirror. 


“  Like  a  clever  cook  serving  up  a  heavy  dinner,  Dr.  Wynter  garnishes  his  heavy 
dishes  with  so  many  nice  liplit  things,  that  they  always  appear  fresh  and  attractive. 
If  he  gives  us  a  joint  of  literary  beef,  he  never  forgets  the  literary  horseradish.  As  a 
book  companion  which  never  ceases  to  amuse,  whilst  it  embodies  the  important  ele¬ 
ment  of  instruction  upon  a  variety  of  matters  connected  with  cur  social  system,  we 
heartily  commend  ‘  Our  Social  Bees  ’  to  all  classes  of  readers.” 
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Fourth  Edition,  croicn  8 vo.  jirice  Gs. 

Curiosities  of  Civilization. 

Being  Essays  from  the  Quarterly  and  Edinburgh  Reviews.  By 

Dr.  Andrew  Wynter. 

CONTENTS. 

Lodging,  Food,  and  Dress  of 
Soldiers. 

The  Electric  Telegraph. 

Fires  and  Fire  Insurance. 

The  Police  and  the  Thieves. 
Mortality  in  Trades  and  Profes¬ 
sions. 

Lunatic  Asylums. 

Tlie  Times 

Of  October  25,  in  a  very  favourable  and  elaborate  review,  of  four  columns,  says: — 
“  We  shall  look  in  vain,  for  example,  two  centuries  back,  for  anything  like  an  equivalent 
to  the  volume  before  us.  Some  of  the  articles  are  mainly  derived  from  observations 
made  in  the  course  of  professional  studies ;  others  are  at  least  cognate  to  the  subjects 
which  occupy  a  physician’s  hourly  thoughts;  all  are  more  or  less  instructive  as  to 
certain  phases  of  our  civilization,  and  the  strange  elements  it  holds  in  suspension. 
Some  of  the  incidents  are  of  unparalleled  magnitude,  quite  as  striking  as  anything 
contained  in  the  wonder-books  of  our  ancestors.” 

Morning  Post. 

“  Dr.  Wynter’s  papers  show  that  he  has  made  deep  researches,  and  that  he 
brings  to  bear  upon  them  the  acumen  of  a  well-stored  mind — a  perfect  kaleidoscopic 
array  of  subjects.” 

Sally  XS'ews. 

“  Dr.  Wynter  has  both  industry  and  skill.  He  investigates  all  branches  of  his 
subjects,  and  tells  us  the  result  easily  and  unaffectedly.  In  short,  a  better  book  of 
miscellaneous  reading  has  not  come  under  our  notice  for  a  long  while.” 

Morning'  Advertiser. 

“  Replete  with  information  necessary  to  the  well-being  of  almost  every  class 
of  society.” 

Glolje. 

“  Those  who  are  unacquainted  with  Dr.  Wynter’s  most  agreeable  and  instruc¬ 
tive  notices,  can  hardly  exaggerate  the  gratification  in  store  for  them.  It  is  a  book 
to  take  into  a  dungeon,  and  one  to  make  a  sunshine  in  that  shady  place.” 

Saturday  Review. 

“  One  of  the  most  amusing  and  best-executed  works  of  its  kind  that  ever  came 
under  our  notice.  Every  subject  that  Dr.  Wynter  handles,  even  if  it  refers  to  scien¬ 
tific  matters,  is  ground  down  so  very  fine,  that  it  is  hardly  competent  to  human 
stupidity  to  fail  to  understand  it.” 


The  London  Commissariat. 
Food  and  its  Adulterations. 
Advertisements. 

The  Zoological  Gardens. 
Rats. 

Woolwich  Arsenal. 
Shipwrecks. 
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Sjsectator. 

“  These  articles  form  a  delightful  inventory  of  facts,  in  which  every  reader  has  a  i 
direct  personal  interest,  for  they  arc  such  as  may  or  do  affect  him  and  his  at  e\ery 
moment  of  their  lives,  and  collectively  they  form  a  very  curious  insight  into  the 
anatomy  of  some  parts  of  our  civilization  past  and  present.  Seldom  have  the  fruits  of 
so  much  labour  been  converted  into  more  easy  and  pleasant  reading.” 

Illustrated  TJews. 

“  It  would  have  been  a  pity  if  so  much  that  is  useful  and  entertaining  had  been 
entombed  in  the  pages  of  a  review.  The  subject-matter  was  worthy  of  being  put 
into  a  book,  and  we  arc  glad  that  it  is  done.” 

Press. 

“The  Essays  are  thirteen  in  number,  and  form  a  very  delightful,  instructive  1 
work.  It  contains  many  good  pictures  of  London  life,  and  a  knowledge  of  this 
gigantic  metropolis  scarcely  surpassed  by  any  modern  writer.” 

i 

Economist. 

“The  style  is  that  of  a  sensible,  shrewd,  kindly  man  of  the  world,  who  knows 
how  to  present  much  useful  information  in  a  telling  and  interesting  form.  We 
recommend  our  readers  to  make  acquaintance  with  this  entertaining  and  instructive 
volume.” 

literary  Gazette. 

“We  have  never  met  with  any  contributions  to  Magazines,  however  high  their 
class,  more  worthy  of  holding  a  place  in  our  libraries,  than  those  furnished  by  the 
industrious  research  and  graphic  pen  of  Dr.  Wynter.  We  look  on  their  repro¬ 
duction,  therefore,  as  a  boon  to  the  reading  public.” 

The  London  Review. 

“Those  who  have  seen  them  before,  will  gladly  renew  an  acquaintance  with 
them  ;  whilst  those  who  have  not  had  that  advantage,  will  he  astonished  at  the  vast 
collection  of  strange  facts  and  shrewd  observations  that  are  packed  closely  together 
within  the  pages  of  a  single  volume.” 

Era. 

“  Dr.  Wynter  has  laid  before  us,  in  this  charming  work,  a  series  of  papers,  the 
subjects  of  which  claim  almost  historical  importance.  We  heartily  express  our  high 
approbation  of  this  volume.  .  .  It  has  a  permanent  interest.” 

Mining  Review. 

“Among  the  various  Essays  by  eminent  and  brilliant  writers,  none  surpass  Dr. 
Wynter  in  instructivenc-ss,  amusing  information,  and  easy  cleverness  of  style.  If 
any  one  ‘  wants  to  know  ’  how  our  great  Babylon  is  supplied,  with  unerring  certainty 
and  sound  calculation,  with  food  and  drink,  day  after  day  and  year  after  year  ;  how 
that  food  is  systematically  and  universally  doctored  and  adulterated;  how  our  j 
thieves  operate,  flourish,  come  to  grief,  and  are  affected  by  the  police  who  are  j 
employed  to  detect  or  capture  them  ;  how  men  are  slowly  murdered  by  unhealthy 
trades,  and  how  the  professions  kill  or  keep  alive  their  members  ;  how  fires  influence 
fire  insurance,  and  fire  insurance  influences  fires  ;  how  and  what  sort  of  people  dwell 
in  lunatic  asylums  ;  how  many  romantic  and  least-imagined  things  can  he  learnt  by 
studying  the  shipwrecks  which  have  occurred  during  the  last  few  years;  how — but 
we  will  stop,  and  simply  add,  that  whoever  wants  a  fireside  book  this  winter,  rich  in 
useful  facts,  and  written  in  a  manner  clear,  fascinating,  and  original,  had  better 
purchase  Dr.  Wynter’s  Curiosities  of  Civilization. ” 

City  Press. 

“  Which  of  the  papers  is  best  it  is  difficult  to  decide,  as  each  is  replete  with 
information  for  general  readers.  For  deep  reading  and  close  observation,  it 
is  a  long  time  since  we  met  with  a  book  of  equal  value — a  book  which  contains  not 
only  curious,  but  solid  and  sterling  information  and  sound  philosophy.” 

Bulblm  Evening  M  ail. 

“  A  most  attractive  hook,  which  we  heartily  recommend  to  our  readers.” 
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STANDARD  WORKS 
By  E.  WALFORD,  M.A., 

Balliol  College ,  Oxford ;  Fellow  of  the  Genealogical  and  Historical 

Society  of  Great  Britain. 


PUBLISHES®  AMTUU'AE.Z.Tr, 

The  Shilling  Peerage. 

Containing  an  Alphabetical  List  of  the  House  of  Lords,  together 
with  the  date  of  the  creation  of  each  Title  ;  the  birth,  accession,  and 
marriage  of  each  Peer;  his  heir  apparent  or  presumptive,  family 
name,  political  bias  and  patronage  ;  as  also  a  brief  notice  of  the  offices 
which  he  has  hitherto  held,  his  town  address,  country  residences,  &c. 


The  Shilling  Baronetage. 

Containing  an  Alphabetical  List  of  the  Baronets  of  England,  Scot¬ 
land,  Ireland,  and  Great  Britain,  and  the  date  of  creation  of  each 
Title  ;  with  a  short  Biographical  Notice  of  the  birth,  succession, 
marriage,  and  family  connections  of  each  individual ;  the  patronage 
at  his  disposal,  the  offices  and  appointments  which  he  has  hitherto 
held,  and  his  address  in  town  and  country.  A  List  of  Baronetcies 
in  order  of  precedence  has  been  added. 


The  Shilling  Knightage. 

Containing  an  Alphabetical  List  of  all  the  Knights  of  the  United 
Kingdom,  and  the  date  of  creation  of  each  Title ;  with  a  short  Bio¬ 
graphical  Notice  of  the  birth,  marriage,  and  family  connections  of 
each  individual ;  the  patronage  at  his  disposal,  the  offices  and  ap¬ 
pointments  which  he  has  hitherto  held,  and  his  address  in  town  and 
country. 
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The  Shilling  House  of  Commons. 

Containing  an  Alphabetical  List  of  the  Members  of  Parliament,  and 
of  the  places  which  they  represent ;  with  a  short  Biographical  Notice 
of  the  birth,  marriage,  and  family  connections  of  each  Member  ;  his 
political  bias  and  patronage,  a  brief  list  of  the  offices  and  appoint¬ 
ments  which  he  has  hitherto  held,  and  his  address  in  town  and 
country.  To  which  is  added,  a  List  of  the  late  and  present  Ministry, 
and  of  her  Majesty’s  Privy  Council. 


Titles  of  Courtesy. 


Containing  an  Alphabetical  List  of  all  those  Members  of  Titled 
Families  whose  names  do  not  fall  within  the  scope  of  the  Peerage, 
Baronetage,  and  Knightage ;  together  with  the  birth,  marriage, 
education,  preferments,  &c.,  of  each  individual,  and  his  (or  her) 
address  in  town  and  country. 

Fcp.  8 vo.  cloth,  price  2a-.  6 d. 


Selections  from  Opinions  of  the  Press  on 

HARDWICKE’S  SHILLING  SERIES. 


Athenaeum. 

“There  was  room  for  such  a  Peerage  as  this.  It  is  cheap  and  compact,  and  sup¬ 
plies  all  necessary  information.  The  volume  is  meant  to  be  portable  and  popular;  as 
such,  it  is  in  size  and  contents  all  that  could  be  desired.’' 

Dispatch. 

“  The  compiler  has  done  his  work  correctly  and  carefully  ;  everything  connected 
with  the  Peerage  will  be  found  in  its  pages.” 

Dover  Chronicle. 

“What  more  can  we  say  to  those  w’ho  need  such  information,  but  ‘  Go  to  your 
bookseller,  and  buy  it  ’  ?  It  will  be  a  shilling  well  invested.” 

Hastings  Hews. 

“  Remarkably  handy  for  the  pocket.  A  good  shilling’s  worth.” 

Ddinhurgh  Journal. 

“  One  of  those  delightful  volumes  with  which  enterprising  booksellers  seek  to 
bridge  over  the  chasm  between  our  aristocracy  and  the  people.  It  can  be  squeezed 
into  one’s  fob  or  waistcoat  pocket,  or  thrust  up  one’s  sleeve.” 

Deamington  Courier. 

“  Another  instance  of  the  triumphant  march  of  cheap  literature.  Indeed,  in  this 
elegant,  portable  publication,  is  comprised  the  very  essence  of  Burke  and  other  works 
of  a  similar  character,  but  of  far  greater  cost.  Its  arrangement  is,  to  cur  mind,  more 
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perspicuous  and  methodical  than  many  publications  of  more  considerable  pretensions. 
In  short,  it  is,  par  excellence,  the  Peerage  for  the  Million,  and  as  a  book  of  general 
reference,  contains  every  essential  particular  relative  to  the  aristocratic  branch  of  the 
British  constitution.” 

Portsmouth  Guardian. 

“  Exceedingly  correct,  and  quite  comprehensive  enough  for  general  purposes. 
It  ought  to  be  found  in  every  office,  counting-house,  and  private  library  in  the 
kingdom.” 

Liverpool  Standard. 

“  Very  cheap  and  portable.  In  these  guides  the  general  political  disposition  of 
the  various  members  is  clearly  pointed  out.” 

Derby  Advertiser. 

“  Well  got  up,  and  in  every  respect  a  marvel  of  cheapness.” 


Nottingham  Journal. 

“  We  have  rarely  met  with  a  more  neat,  compact,  or  comprehensive  compilation 
than  this.” 

Sanff  Journal. 

“  A  miracle  of  cheapness.  Why,  you  have  here  nearly  300  pages  for  a  shilling, 
matter  which  you  cannot  purchase  anywhere  else  for  seven  times  the  amount — got  up 
with  great  neatness,  and,  so  far  as  we  can  judge  from  a  pretty  close  examination,  with 
!  great  accuracy.” 

Shrewsbury  Journal. 

‘‘Will  doubtless  find  a  place  beside  the  almanac  on  many  a  bookshelf.” 

Derbyshire  Courier. 

“An  admirable  compilation — convenient  in  form,  compact  and  comprehensive  in 
arrangement.” 

Coventry  Herald. 

“  An  elegant  little  volume,  containing  everything  necessary  in  a  business  point 
of  view.” 

Wakefield  Journal. 

“  Neatly  and  cheaply  got  up,  and  compendious  and  accurate  in  its  information.” 

Glasgow  Examiner. 

“  We  know  not  a  more  curious  book  than  the  present.  It  is  a  capital 
shilling’s  worth.” 

Derby  Mercury. 

“  Nothing  can  be  better  than  the  arrangement  in  this  admirable  little  manual.” 
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Essex  Herald. 

“  Admirably  supplies  a  popular  want.” 


Warwick  Advertiser. 

“  These  handy  little  books  supply  a  want  often  felt.  All  the  most  useful  items 
connected  with  the  aristocracy  will  be  found  accurately  set  forth.” 


Royal  16mo.  price  l.v. 

Electoral  Representation  of  the 
United  Kingdom. 

From  the  Reform  Bill  down  to  the  year  1855  ;  arranged  in  tabular 
Form,  showing  the  state  of  the  Representation  of  each  County  and 
Borough  during  the  last  twenty-four  years. 
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In  one  handsome  8 vo.  volume,  price  £\.  5s. 

T3ie  County  Families  of  the  United 
Kingdom. 

Or,  Royal  Manual  of  the  Titled  and  Untitled  Aristocracy  of 
Great  Britain  and  Ireland,  containing  a  brief  notice  of  the  Descent, 
Birth,  Marriage,  Education,  and  Appointments  of  each  Person,  his 
Heir  Apparent  or  Presumptive,  as  also  a  Record  of  the  Offices  which 
lie  has  hitherto  held,  together  with  his  Town  Address  and  Country- 
Residences.  By  Edward  Walford,  M.A.,  late  Scholar  of  Balliol 
College,  Oxford,  and  Fellow  of  the  Genealogical  and  Historical 
Society  of  Great  Britain. 

literary  Gazette. 

“We  find  in  this  most  convenient  handbook  the  living  representatives  of  those 
j  who  have  earned  rank  for  themselves  and  for  their  descendants.  'We  have  records  of 
|  the  military  or  naval  services  in  the  titles  of  Wellington,  Marlborough,  Howden, 
Amherst,  Anglesey,  Cadogan,  Charlemont,  Cathcart,  Dartmouth,  Dorchester,  Gardner, 
Gough,  Hardinge,  Harris,  Hill,  Huntly,  Keane,  Powis,  Raglan,  Seaton,  Stamford, 
Stanhope,  Stratford,  Vivian,  Nelson,  St.  Vincent,  Camperdown,  De  Saumarez,  Hood, 
Exmouth,  Hawke,  Mulgravc,  and  Sandwich.  Official  services  are  represented  by 
Clifford,  Albemarle,  Dunfermline,  Sidmouth,  Congleton,  Glenelg,  Holland,  Lauder- 
i  dale,  Monteagle,  Onslow,  Oxford,  Melville,  Ripon,  Salisbury,  Shannon,  and  Sydney. 

Success  in  commerce  and  trade  is  represented  in  Fitzwilliam,  Leigh,  Petra,  Darnley, 
j  Carrington,  Overstone,  Leeds,  Craven,  Greville,  Radnor,  Ducie,  Pomfret,  Tankerville, 

-  Dormer,  Coventry,  Romney,  Dudlow,  Dacres,  and  Ashburton.  Political  services  have 
!  elevated  Lowther  and  Massareene  ;  diplomatic  services,  Berwick,  Cowley,  Durham, 
i  Malmesbury,  Granville,  Harrington,  Heytesbury,  Rivers,  and  Stratford  de  Redcliffe. 
The  fortunate  lawyers  have  contributed  Tenterden,  Thurlow,  Eldon,  Plunltet,  Redcs- 
dale,  Rosslyn,  Walsingham,  Campbell,  Stratheden,  St.  Leonards,  Lyndhurst,  Truro, 
Eller.borough,  North,  Hardwicke,  Cottenham,  Cowper,  Kenyon,  Lovelace,  Man- 
i  Chester,  and  Manners.  The  “  Romance  of  the  Peerage”  is  written  in  titles  such  as 
these.  The  mercer,  the  skinner,  and  the  silk-mercliant,  the  merchant  tailor,  the 
f  draper,  the  wool-stapler,  the  cloth-worker,  the  Calais  or  Cheapside  merchant,  the 
i  banker,  the  jeweller,  the  goldsmith,  and  the  apothecary  (Smithson),  like  the  gallant 
admiral,  the  general,  and  the  gentlemen  of  the  long  robe  or  of  red  tape,  have,  when 
enterprising  and  energetic,  founded  noble  families.” 

IVIornmg-  Chronicle. 

“  This  volume  is  a  compact  peerage,  baronetage,  knightage,  and  record  of  the 
titled  and  untitled  aristocracy  of  the  kingdom  all  in  one.  No  family  or  house  of 
business  ought  to  be  without  it.  In  bidding  adieu  to  Mr.  Walford’s  work,  we  must 
tender  him  our  thanks  for  a  volume  not  less  useful  as  a  book  of  reference  than  for  the 
interest  of  some  of  the  details  it  records.” 

Spectator. 

“  It  possesses  advantages  which  no  other  work  of  the  kind  that  we  know  of  has 
offered  hitherto.  Containing  all  that  is  to  be  found  in  others,  it  furnishes  information 
respecting  families  of  distinction  which  are  not  to  be  found  in  the  latter.  It  will  prove 
to  be  invaluable  in  the  library  and  drawing-room.” 

Weekly  Register, 

“  To  produce  such  a  work  in  the  perfection  which  characterizes  ‘  County  Families-,’ 
must  have  been  an  almost  Herculean  task.  It  is  sufficient  for  us  to  say  that  accuracy 
even  in  the  minutest  details  appears  to  have  been  the  aim  of  Mr.  Walford,  and  the 
errors  are  so  few  and  slight,  that  they  may  readily  be  passed  over.” 
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Demy  8 vo.  cloth ,  until  Illuminated  Frontispiece,  price  6s. 

Mr.  Planche’s  Work  on  Heraldry.  With  more  than  200  Illustrations 

from  the  most  authentic  sources. 

'  Heraldry  founded  on  Facts. 

Or,  The  Pursuivant  of  Arms,  by  J.  R.  Plan  cite.  Rouge  Croix. 

Second  edition,  with  additional  Notes  and  Illustrations. 

Journal  of  tlie  Archaeological  Institute. 

“  We  welcome  this  volume  as  one  of  the  many  signs  of  an  extending  conviction 
of  the  practical  utility  of  an  acquaintance  with  early  heraldry.  It  is  an  attempt  to 
i  separate  the  chaff  from  the  wheat,  and  to  arrive  at  a  knowledge  of  the  usage  of  armo- 
i  rials  from  facts  only;  discarding  not  only  the  fancies  and  puerile  conceits  of  Gerard 
Legh,  and  those  of  the  same  school,  both  in  past  and  present  times,  but  also  such  as 
j  are  found  in  the  Book  of  St.  Alban’s,  and  the  less  imaginative  treatises  of  Upton  and  j 
De  Bado  Aureo.  An  excellent  design  is  this,  and  well  worthy  of  being  fully  carried 
into  execution.” 


Second  Edition,  demy  8 vo.  price  2s. 

An  Essay  on  Heraldry. 

By  Jacob  Frederick  Y.  Mogg,  Member  of  the  British  Archteo- 
logical  Association. 


Royal  2>2mo.  price  Is. 

How  to  Address  Titled  People. 

Companion  to  the  Writing-desk  ;  or,  How  to  Address,  Begin, 
and  End  Letters  to  Titled,  and  Official  Personages,  together  with  j 
Tables  of  Precedence,  copious  list  of  Abbreviations,  Rules  for  Pune-  j 
tuation,  and  other  useful  information. 

Court  Journal. 

“A  word,  and  more  than  a  word,  of  praise  is  due  to  the  Companion  to  the 
j  Writing-Desk.  Full  information  on  every  subject  of  importance  to  correspondents  is 
afforded  in  it.  The  instructions  on  oflicial  points  will  not  fail  to  be  of  importance  to  ; 
|  many  persons  unable  to  obtain  the  proper  information  from  even  much  larger  works 
of  the  same  kind.” 

Era. 

“  This  is  one  cf  the  most  useful  little  books  we  have  for  a  long  time  seen.’’ 

Weekly  Cnrcmcie. 

“  This  is  a  capital  shilling’s  worth — useful,  elegant,  indispensable.  For  young 
authors  it  will  prove  an  able  and  reliable  guide.” 

Wesleyan  Times. 

“  A  book  which  everyone  wants  sometimes— some  persons  often.” 

Penny  Newsman. 

“This  pretty  little  volume,  admirably  printed,  contains  as  much  information  on  I 
the  subjects  comprised  within  the  scope  indicated  by  the  title-page  as  could  well  be 
condensed  into  so  petit  a  form,  and  we  have  no  doubt  it  will  lie  with  many  a  carefully-  j 
concealed  but  often-consulted  copy  of  ‘  Johnson  ;’  for,  somehow,  people  do  not  like  ! 
to  acknowledge  the  necessity  for  referring  to  works  of  this  class.  There  are  few  who 
do  not  sometimes  feel  the  want  of  a  took  of  this  kind  at  hand.” 
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Second  Edition,  Sixth  Thousand,  price  2s.  6d. plain;  Is.  coloured. 

Half-hours  with  the  Microscope. 

By  Edwin  Lankester,  M.D.  Illustrated  by  250  Drawings 
from  Nature  by  Tuffen  West. 

CONTENTS. 


Half-an-hour  on  Structure. 
Half-an-hour  in  the  Garden. 
Half-an-hour  in  the  Country. 


Half-an-hour  at  the  Pond-side. 
Half-an-hour  at  the  Seaside. 
Half-an-hour  In-doors. 


Appendix. — The  Preparation  and  Mounting  of  Objects. 


Athenaeum. 

“  This  wonderful  anatomy  of  sight  divides  clearly  one  blood  corpuscle  from 
another  ;  marks  distinction  from  the  blood  of  a  fowl  and  that  of  a  frog ;  separates 
the  filaments  of  the  finest  plants;  delineates  the  bearded  hair  of  the  sowthistle; 
makes  a  picture  of  vine  or  potato  blight  ;  pries  into  the  hollow  cells  of  the  passion 
flower  ;  and  searches  the  warm  depths  of  the  poppy.  Then  it  dignifies  into  isolation 
the  minutest  hair  on  the  ear  of  a  mouse,  the  mouth  of  a  flea,  the  fang  of  a  spider, 
the  eye  of  a  fly,  the  smallest  particle  that  goes  to  make  up  a  drift  of  swandown. 
Elementary  Manuals  of  Science  are  seldom  so  well  adapted  to  please,  no  less  than 
to  teach.  The  compiler  of  the  volume  has  this  conspicuous  merit,  that  he  deals 
with  wonders,  and  never  exaggerates  them.” 

t 

Critic. 

“  The  beautiful  little  volume  before  us  cannot  be  otherwise  than  welcome.  It  is, 

in  fact,  a  very  complete  manual  for  the  amateur  microscopist . The  *  Half- 

Hours’  are  filled  with  clear  and  agreeable  descriptions,  whilst  eight  plates,  executed 
with  the  most  beautiful  minuteness  and  sharpness,  exhibit  no  less  than  250  objects 
with  the  utmost  attainable  distinctness.”  | 


Morning  Post. 

‘‘It  is  a  most  interesting  study  only  to  observe  how  nature  in  her  smallest 
productions,  developes  the  figures  as  well  as  the  organisation  by  which  the  functions 
of  the  largest  animals  and  vegetable  creations  are  performed.  But  the  botanist,  the 
physiologist,  the  zoologist,  the  anatomist,  the  geologist,  and  the  chemist,  may  derive 
assistance  from  this  book  in  accomplbhing  their  several  pursuits,  and  exploring  the 
secret  springs  of  the  operations  which  they  manipulate.” 


“  Contains  some  good  advice  as  to  the  choice  of  specimens  for  examination,  with  a 
view  of  gaining  an  insight  into  the  structure  of  plants  and  animals,  and  of  turning 
a  pleasant  amusement  into  an  interesting  study.  The  collected  specimens  of  natu¬ 
ral  objects  are  carefully  described  and  illustrated  by  plates  on  a  magnified  scale. 
To  such  as  are  beginning  the  study,  we  can  recommend  this  manual  as  a  useful 
guide.” 
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Fcap.  8 vo.  cloth,  coloured  by  hand ,  4 s. ;  plain,  2s.  6 d. 

Wild  Flowers  worth  Notice. 

A  selection  from  the  British  Flora  of  some  of  our  native  plants  which 
are  most  attractive  for  their  Beauty,  Uses,  or  Associations.  By 
Mrs.  Lankester.  Illustrated  by  J.  E,  Sowerbv. 

Morning  Post. 

“  Not  a  botanical  treatise,  but  a  practical  minister  to  a  growing  taste,  the  parent 
of  new  pleasures  and  improved  habits  ;  an  intelligent  companion  of  healthful  strolls 
through  sylvan  glades.” 

Era, 

“We  can  assure  our  readers  that  Mrs.  Lankester’s  accounts  of  her  favourite 
plants  are  well  worth  their  best  attention,  and  her  little  bits  of  folk  lore  and  general 
information  are  introduced  with  what  we  should  consider  great  artistic  skill,  but  that 
she  writes  so  easily  and  naturally,  that  no  deliberate  effort  seems  to  have  been  made. 
We  should  say  especially  that  anyone  who  wishes  to  thoroughly  enjoy  the  flowers  of 
their  neighbourhood  will  do  well  to  purchase  ‘  Wild  Flowers  worth  Notice.’  It  is  a 
little  book  that  teaches  a  great  deal,  and  in  so  pleasant  a  way,  that  to  be  wearied  is 
impossible.” 

Gentleman’s  Magazine. 

“  We  heartily  recommend  this  exceedingly  pretty  little  volume  to  the  large  class 
ho  delight  in  flowers,  whether  in  the  field  or  in  the  garden,  but  who,  deterred  by  its 
Enumerable  ‘  words  of  learned  length  and  thundering  sound,’  decline  to  enter  on 
the  study  of  botany  as  a  science.  They  will  find  nearly  one  hundred  wild  flowers, 
such  as  they  meet  with  in  any  walk,  so  accurately  represented  in  colours  by  Mr. 
Sowerbv,  that  the  recognition  will  be  a  pleasure  instead  of  a  difficulty,  and  so  agree¬ 
ably  described  by  the  authoress,  that  a  new  pleasure  is  imparted  to  even  such  well- 
known  p’ants  as  buttercups  and  daisies.” 

Observer. 

“  This  useful,  instructive,  and  pleasant  little  w  ork  is  written  in  the  same  easy  ] 
style  as  the  account  of  British  Ferns  by  the  same  lady.” 

Practical  Farmers’  Cliroaicle. 

“  We  are  so  frequently  asked  by  our  country  friends  to  recommend  books  on 
Flowers  and  Ferns  that  shall  be  interesting  without  being  too  scientific,  that  we  are 
heartily  glad  to  have  the  opportunity  of  so  doing  which  the  present  elegant  but  cheap 
little  volume  affords.” 

Shipping-  and  Mercantile  Gazette. 

“  It  must  not  be  supposed  that  Mrs.  Lankester  only  deals  with  botanical  facts  ; 
she  has  much  legendary  lore  to  relate,  and  many  curious  anecdotes  to  tell  ;  so  that, 
whether  regarded  as  a  handbook  for  a  country  walk,  or  as  a  volume  for  perusal  in  the  j 
library,  ‘  Wild  Flowers  worth  Notice  ’  is  equally  acceptable.” 

ikthenseum. 

“We  could  while  away  a  long  summer  day  talking  of  the  pleasant  things  sug¬ 
gested  by  this  little  book.  Although  all  intelligent  persons  cannot  become  botanists, 
not  to  know  the  wild  flowers  of  our  country  is  to  be  ignorant  both  of  our  country  and 
ourselves.  And  this  little  book  will,  as  a  pocket  companion  during  holiday  rambles — 
the  descriptions  and  plates  being  both  good — destroy  this  ignorance  in  reference  to  at 
least  a  hundred  plants.  After  mastering  it,  the  student  will  be  not  a  little  astounded 
at  his  own  learning,  when  he  surveys  it  in  the  systematic  chapter  of  contents.” 

Illustrated.  Times. 

“  A  graceful  little  volume.  The  reader  may  be  surprised  to  find  how  many 
flowers  properly  considered  wild,  although  they  are  constantly  seen  in  cultivation. 
Mrs.  Lankester's  list  comprises  about  a  hundred,  from  the  domestic  poppy  to  the  i 
stately  water-lily  ;  and  each  has  its  own  portrait,  carefully  drawn  and  coloured  from  j 
life,  by  a  most  painstaking  and  affectionate  artist.  It  is  the  very  book  for  an  autumn 
ramble.’’ 
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Fully  illustrated,  price  46'.  coloured  by  hand ;  2s.  Gd.  plain. 

■  A  Plain  and  Easy  Account  of  the 
British  Ferns. 

Together  with  their  Classification,  Arrangement  of  Genera,  Structure, 
and  Functions,  Directions  for  Out-door  and  In-door  Cultivation,  &c. 
By  Mrs.  Lankester. 

! 

Athenaeum. 

“  Not  only  plain  and  easy,  but  elegantly  illustrated.” 

Guardian. 

“Mrs.  Lankester  has  given  us  a  handy  pocket  volume,  with  a  great  deal  of 
information  about  the  uses,  supposed  and  real,  of  the  Ferns,  and  hints  for  their 
cultivation.” 

Examiner. 

“  A  charming  little  guide  to  one  of  the  pleasantest  of  quiet  country  amusements. 
It  is  small,  cheap,  elegant  in  form,  and  illustrated  with  coloured  plates.  Its  de¬ 
scription  blends  popular  with  scientific  information ;  there  are  instructions  for 
drying  and  collecting,  and  a  glossary  of  scientific  terms.  The  work  is  one  that 
!  may  be  used  by  a  lady  without  any  previous  training  as  a  botanist.  It  is  elegant 
i  enough  to  lie  on  a  drawing-room  table,  small  and  light  enough  to  be  carried  about 
without  trouble  in  bag  or  pocket,  and  referred  to  by  the  heath  side.” 

“  Mrs.  Lankester  thoroughly  understands  how  to  make  her  science  bend  grace¬ 
fully  to  common  comprehension.” 


Price  3 s.  Gd. :  the  same  in  Case  without  Description,  price  2s. 

Twelve  British  Ferns ; 

Being  dried  natural  Specimens;  Named,  Arranged,  and  Described. 
By  Joachim  Qtte,  F.G.S. 


!  Handsomely  bound,  price  One  Guinea.  A  Large  Edition,  without 

descriptive  letter-press,  One  Guinea. 

The  Fern  Collector’s  Album. 


A  Descriptive  Folio  for  the  reception  of  Natural  Specimens;  con¬ 
taining  on  the  right-hand  page  a  description  of  each  fern  printed  in 
colours,  the  opposite  page  being  left  blank,  for  the  collector  to 
affix  the  dried  specimen ;  forming,  when  filled,  an  elegant  and 
complete  collection  of  this  interesting  family  of  plants. 

Size  of  the  small  Edition,  Ilf  by  8|  in.  ;  large  Edition,  174  by  11  in. 


Robert  Hardwicke,  192,  Piccadilly,  w.  15 


Fcp.  8 vo.  2s.  Gd. 


The  Aquavivarium  (Fresh  and 
Marine) . 

Being  an  Account  of  the  Principles  and  Objects  involved  in  the 
domestic  culture  of  Water  Plants  and  Animals.  By  E.  Lankester, 

M.D. 


Athenaeum. 

“  Beyond  comparison  the  best  work  on  the  Fresh-water  Aquarium.” 

Bzaminer. 

“As  comprehensive  as  clear  writing  and  a  free  use  of  illustrations  could  makeit.” 


With  Illustrations .  Fcp.  8 vo.  cloth ,  price  2s.  6 d. 

Graceful  Riding. 

A  Pocket  Manual  for  Equestrians.  By  S.  C.  Waite. 

SSorningr  Post. 

“  In  the  school,  on  the  road,  on  the  course,  or  across  country,  this  little  book 
will  be  invaluable ;  and  we  heartily  recommend  it.” 

Field. 

“  Contains  a  vast  number  of  useful  directions  and  hints  to  all  who  wish  to  acquire 
a  sure  and  graceful  seat  and  sure  hand.  The  engravings  are  well  executed  and  assist 
the  reader  in  understanding  the  letter-press.” 

Press. 

“Designed  to  give  the  timid  and  nervous  of  both  sexes  instructions  on  the  ma¬ 
nagement  of  saddle  horses  and  the  proper  mode  of  mounting  and  dismounting, 
holding  the  reins,  and  such  other  advice  as  will  be  of  great  service  to  lady  equestrians.” 

3>aily  News. 

“Advice  to  ladies  forms  a  separate  and  important  part  of  Mr.  Waite’s  manual, 
and  is  marked  by  a  very  great  degree  of  good  sense.” 


Price  2s.  Gd. 

Landscape  Photography. 

Or,  Complete  and  Easy  Description  of  the  Manipulations  and 
Apparatus  necessary  for  the  production  of  Landscape  Pictures, 
Geological  Sections,  &c.,  by  the  Calotype,  Wet  Collodion,  Collodio- 
Al'oumen,  Albumen-gelatine,  and  Wax-paper  processes ;  by  the 
assistance  of  which,  an  Amateur  may  at  once  commence  the  art. 
By  Joachim  Otte,  F.G.S. 

literary  Gazette. 

“To  the  commencing  amateur  the  book  seems  very  well  adapted,  and  to  one  who 
wishes  to  practise  photography  as  an  amusement  or  an  adjunct  to  any  other  pursuit, 
it  may  be  cordially  recommended.” 
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Fcp.  8 vo.  price  2s.  Gd.  Fully  illustrated. 

Old  Bones. 

Or,  Notes  for  Young  Naturalists.  By  the  Rev.  W.  S.  Symonds, 
Rector  of  Pendock,  Author  of  “  Stones  of  the  Valley/ ’  &c. 

Bally  KTews. 

“  Although  modest  in  its  plan,  it  is  a  very  superior  work — broad,  exact,  suffi¬ 
ciently  explained  by  well-chosen  examples,  and  amply  illustrated.” 

Spectator. 

“  A  small  manual  of  palaeontology,  very  carefully  compiled,  and  likely  to  be  very*' 

[  useful  to  those  who  have  not  the  means  to  purchase  or  leisure  to  read  Professor 
Owen’s  larger  works.” 

laiterary  Gazette. 

“  A  well  written  and  admirably  illustrated  manual  for  the  student  of  natural  his- 
!  tory,  and  one  which  will  no  doubt  become  extensively  popular.” 

Era. 

j  “Beautifully  got  up,  judiciously  condensed,  and  artistically  arranged  ;  to  say 

:  nothing  of  its  literary  ability,  which  certainly  bespeaks  a  close  and  shrewd  observer.’  ’ 

Athenaeum. 

“  The  plan  pursued  by  Mr.  Symonds  is  a  very  simple  one.  He  adopts  the  classi¬ 
fication  of  Professor  Owen,  and  carries  the  young  naturalist  from  family  to  family, 
beginning  with  man  and  ending  with  the  lowest  fishes,  making  his  own  remarks  as 
he  goes  on.  We  recommend  these  notes.  The  volume  is  neatly  got  up,  and  deserves 
a  sale  amongst  the  class  for  whom  it  is  intended.” 

Edinburgh  Witness. 

i  “  Young  naturalists  cannot  do  better  than  possess  themselves  of  a  copy  of  *  Old 

i  Bones.’  It  is  the  work  of  an  ardent  lover  of  nature,  with  a  mind  richly  stored  with 
i  knowledge  and  high  scientific  acquirement.” 

Mining*  Journal. 

“  The  pleasing  and  highly-interesting  style  of  Mr.  Symond’s  work  is  such,  that 
no  sooner  is  its  perusal  commenced,  than  the  reader  becomes  gradually  and  imper¬ 
ceptibly  entwined  in  the  beauties  of  the  subject,  and  willingly  continues  his  course, 
until  at  last,  upon  reaching  the  concluding  pages  of  the  work,  he  finds  that  he  has 
|  attained  so  complete  a  knowledge  of  the  principles  of  one  of  the  most  interesting 
j  sciences,  that  he  will  feel  an  irresistible  desire  to  pursue  his  studies  to  the  highest 
possible  point.  We  can  unhesitatingly  say  that,  from  no  work  upon  the  subject  which 
we  have  seen  will  an  equal  amount  of  information  be  obtained  so  entirely  without 
j  labour,  and  in  so  short  a  time.” 

Observer. 

“A  very  useful  little  work,  well  calculated  to  afford  information  to  the  student  of 
natural  history.” 

Practical  Farmers’  Chronicle. 

“  We  cannot  conclude  without  recommending  all  with  whom  we  have  influence 
to  purchase  this  wonderfully  cheap  and  yet  elegantly  illustrated  little  volume.” 

Church  Review. 

“  To  such  of  our  readers  as  may  be  dabbling  in  the  science,  or  may  wish  to  have 
such  a  general  knowledge  of  its  outlines  and  acquaintance  with  its  nomenclature  as 
may  enable  them  to  take  some  interest  in  the  many  ways  in  which  it  meets  them  in 
their  literature  or  social  intercourse  of  the  day,  we  cordially  recommend  the  book.  It 
is  the  work  of  a  writer  at  once  eloquent  and  scientific — a  scientific  man  who  has  worked 
up  his  knowledge,  not  by  manuals  or  short  cuts,  but  by  hard,  practical,  patient  inves¬ 
tigation  of  the  thing  which  he  describes, — a  clergyman,  who  has  studied  nature  without 
ever  losing  sight  of  nature’s  God.” 
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With  coloured  Frontispiece.  1 6mo.  c/oM,  edges,  price  2s.  Gd. 

Whist. 

The  Laws  and  Practice  of  Whist.  By  Ccelebs.  As  played  at  the 
London  Clubs. 

Field. 

“  It  is  just  the  book  that  was  required.  The  intrinsic  worth  of  the  book  is  to  be 
found  in  the  downright  sensible  practical  advice  contained  throughout  its  pages,  and 
to  the  lover  of  whist  we  strongly  recommend  the  volume. 

Fra. 

“After  our  repeated  commendations  of  this  little  work,  we  need  only  express  our 
opinion  that  it  is,  par  excellence,  the  guide  for  every  whist  player.  The  laws  laid 
down  having  been  adopted  by  the  Army  and  Navy  Club  and  other  clubs  of  London, 
as  the  court  of  appeal,  sufficiently  indicate  their  authority,  and  the  public  generally 
may  rely  upon  them  with  confidence.” 

Critic. 

“  There  is  no  doubt  this  is  the  best  treatise  upon  the  subject  extant,  because 
modern  play  and  the  short  game  have  added  so  much  to  the  old  lore,  that  Hoyle,  and 
even  Mathews  and  Major  A - ,  are  now  quite  antiquated.” 


Crown  8 vo.  cloth,  price  2s.  6d. 

The  Gastric  Regions,  and  the  Vic¬ 
tualling'  Department. 

By  An  Old  Militia  Surgeon.  The  whole  outward  and  inward 
man,  from  the  crown  of  his  head  to  the  corns  on  his  little  toes,  all 
tell  the  sad  tale  of  the  Gastric  Regions’  Wrongs. 

Observer. 

“  This  is  a  most  useful,  and  by  no  means  a  dull  or  heavy  book.  .  .  .  The  Old 

Militia  Surgeon  gives  some  most  useful  advice,  in  a  pleasant  practical  manner, 
respecting  different  varieties  of  food  and  their  effects  upon  the  system.” 

Weekly  Bispatcb. 

“  It  is  a  treatise  full  of  sense  and  reason,  and  well  worth  reading  and  study.” 

Atlas. 

“  A  capital  chapter  on  what  to  eat  and  drink.” 

United  Service  Gazette. 

“A  copy  of  this  little  volume  w’ould  be  a  very  appropriate  companion  to  the 
Manual  of  Drill,  which  is,  of  course,  the  vade  mecum  of  every  rightly-constituted 
rifleman.” 

z> 
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Fcp.  8 vo.  cloth ,  illustrated,  price  2s.  6d. 

I  The  Foot  and  its  Covering-. 

With  Dr.  Camper’s  work  on  “  The  Best  Form  of  Shoe,”  translated 
from  the  German.  By  James  Dowie. 

i 

Economist. 

“  A  sensible,  practical,  and  amusing  treatise,  by  a  Scotch  Shoemaker,  who  has 
evidently  studied  with  enthusiasm  every  subject  that  bears  upon  his  vocation.” 

Atlas. 

“  The  treatise  is  interesting  to  all  readers,  and  deserves  the  especial  attention  of 
those  who  have  the  charge  of  children.” 


i 

I 


Athenaeum. 

“  This  little  volume  contains  no  small  amount  of  information  touching  the  foot, 
—how  it  ought  to  be  treated,  how  it  ought  to  be  fitted,  how  it  ought  to  be  cared  for 
generally,  covered  or  uncovered.” 

Bell’s  Weekly  StfEesseng-er. 

“  A  sensible  book,  published  with  an  earnest  purpose.” 


Builder. 

“  A  very  sensible  treatise,  by  one  who  takes  an  artistic  and  scientific  interest  in 
his  subject,  and  who  has  evidently  well  studied  the  mechanical  structure  and  action, 
as  well  as  the  anatomy  and  physiology,  of  that  wonderful  concatenation  of  bones, 
sinews,  and  muscles — the  human  foot.” 

John  Bull. 

“  Sensibly  written,  and  well  worth  the  attention  of  our  readers.” 

Sancet, 

“To all  pedestrians  it  must  be  an  object  to  have  an  easy  shoe,  and  in  the  present 
day  of  universal  military  ardour  and  hebdomadal  marchings  out,  this  little  contribu¬ 
tion  may  prove  a  useful  adviser  upon  the  subject.” 

Xiterary  Gazette, 

“  In  commending  Mr.  Dowie’s  volume  to  all  whom  it  may  concern,  we  include 
the  whole  population  of  these  British  Isles,  with  the  exception  of  the  few  who,  like 
Ben  Battle,  stand  upon  another  footing,  and  walk  on  timber  toes.” 


Neiv  Edition,  folio,  fully  illustrated,  price  12s. 

Country  Cottages. 

* /  c5 

A  Series  of  Designs  for  an  Improved  Class  of  Dwellings  for 
Agricultural  Labourers.  By  John  Vincent,  Architect.  With 
numerous  Plans,  Elevations,  &c. 

| _ 
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Royal  32 mo.  cloth,  price  Is. 

Hardwicke’s  Shilling  Handy-Book 
of  London. 


I 


An  Easy  and  Comprehensive  Guide  to  Everything  worth  Seeing  and 
Hearing. 


CONTENTS. 

1 

Bazaars, 
j  Ball-rooms. 

Cathedrals. 

Dining-rooms. 

Exhibitions. 

Mansions  of  Nobility. 

Markets. 

Money-order  Offices. 

Monuments  and  Statues. 

Museums. 

Music-halls  and  Concert-rooms. 

Out-door  Amusements. 

Critic. 

“  The  title-page  of  this  little  pocket  volume  claims  for  it  the  praise  due  to  an 
easy  and  comprehensive  guide  to  everything  worth  seeing  and  hearing  in  and  around 
the  metropolis,  and  states  that  it  is  compiled  from  authentic  sources  and  personal 
|  inquiry.  From  the  examination  which  we  have  been  able  to  make  of  the  little 
|  brochure,  this  promise  seems  to  be  very  fairly  fulfilled  ;  and  we  cannot  do  better  than 
recommend  this  seasonable  little  manual  to  the  waistcoat  pockets  of  the  sight-seers 
|  who  come  up  to  London.  There  are  sixteen  neat  illustrations  to  accompany  the 
i  letter-press  of  the  volume.” 

Atlas. 

“A  compendious  and  useful  guide  to  the  principal  places  of  interest  in  and 
j  around  London.  Excellent  woodcuts  have  been  added,  to  give  completeness  to  this 
volume.” 

Era. 

“  This  is  the  most  portable,  complete,  and  the  cheapest  guide-book  of  London 
that  has  ever  been  issued,  and  contains  a  brief  account  of  every  place  that  by  any 
courtesy  can  be  called  a  lion  of  the  metropolis,  while  the  illustrations  that  accompany 
so  many  of  the  descriptions,  though  small,  have  the  rare  advantage  of  being  most 
j  accurate  representations.” 

Globe. 

“  The  foreigner  or  provincial  visitor  to  the  metropolis  will  find  this  cheap  guide¬ 
book  as  useful  as  anything  pocketable  could  be  for  the  purpose.  Every  place  in 
j  London  and  the  vicinity  that  is  worth  seeing  is  here  described,  and  made  accessible  by 
,  the  details  of  ways  and  means  for  getting  to  it.” 


Omnibuses. 

Palaces. 

Parks. 

Passport  Offices. 

Picture  Galleries’  Regulations. 
Popular  Entertainments. 
Police-courts. 

Prisons. 

|  Railway  Stations. 

Steamboats. 

,  Theatres. 

Telegraph  Offices,  ike. 


City  Press. 

“This  book  has  a  very  proper  title.  In  every  sense  of  the  word  it  is  a  handy 
i  book — a  book  capable  of  doing  what  it  professes  to  do,  to  guide  its  possessor  to  all 
places  of  note  in  the  great  city  of  the  world,  London.  All  those  who  wish  to  see 
London  as  it  really  is,  should  purchase  it.” 
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400  pp.,  crown  8 vo.  gloth,  fully  illustrated,  price  3 s. 

Dr.  Lankester  on  Food. 

On  Food.  A  Course  of  Lectures  delivered  at  the  South  Kensington 
Museum.  By  E.  Lankester,  M.D.,  F.R.S.,  F.L.S. 


Part  I.,  One  Shilling,  contains  : 

Water. 

Salt. 

FIeat-givers  —  Oil,  Butter, 
Fat. 

Flesh -formers — Animal  Food. 


Part  II.,  Eighteenpencc,  contains  : 

Alcohol. 

Wines,  Spirits,  and  Beer. 
Condiments  and  Spices. 

Tea,  Coffee,  and  Chocolate. 
Tobacco  and  Opium. 


lancet. 

“  Full  of  sound  science,  curious  anecdote,  and  quaint  illustration.  Dr.  Lankester 
has  a  singular  power  of  illustrative  keenness  ;  and  in  the  discursive  lessons  which  he 
delivers  on  so  many  subjects,  there  is  an  overflowing  wealth  of  minute  collateral  infor¬ 
mation  which  is  always  brought  to  the  level  of  the  last  achievements  of  science.” 

Atlienasum. 

“The  lectures  possess  the  great  merit  of  being  interesting.  The  information, 
although  it  may  be  gathered  from  sources  not  inaccessible  to  those  who  will  read  for 
themselves,  is  brought  together  and  arranged  with  the  intelligence  of  a  man  who 
thoroughly  understands  and  performs  what  he  intends  to  do.  The  facts  thus  presented 
gain  an  additional  value  by  bearing  the  impress  and  sanction  of  his  own  opinions. 
There  is  no  pretence  about  these  lectures.  The  style  is  clear  and  pleasant ;  and,  for 
a  work  of  general  information  on  a  subject  interesting  to  everybody,  these  Lectures 
on  Food  will  be  useful  and  popular.  They  contain  information  which  everyone  ought 
to  possess  ;  and  there  is  skill  shown  in  giving  as  much  information  as  is  necessary, 
and  no  more  than  is  desirable.  Dr.  Lankester  has  fulfilled  the  task  he  proposed  to 
himself  with  judgment  and  success.’’ 

Builder. 

“  A  volume  such  as  this  must  needs  be  one  of  the  very  best  of  its  kind ;  and  it  is 
so.  It  is  a  work  full  of  amusement  and  instruction.  Dr.  Lankester’s  very  suggestive 
and  interesting  book  leads  us  to  forget  both  our  limits  and  our  time  ;  and  we  must 
now  take  leave  of  it  with  a  strong  recommendation  to  readers  of  all  classes  to  pur¬ 
chase,  peruse,  and  reperuse  it  at  their  best  hours  of  leisure.” 

IVEorning-  Post. 

“  That  Dr.  Lankester  has  a  facility  of  rendering  technical  and  scientific  matters 
popular  this  publication  abundantly  testifies.  Practical  information  cannot  but  be 
generally  useful,  and  much  of  it  is  contained  in  these  interesting  lectures.” 

Bra. 

“  Dr.  Lankester’s  style  is  so  facile  and  attractive,  that  we  know  of  no  writer  more 
capable  of  bringing  dry  subjects  before  the  public  mind  in  an  acceptable  form.  Many, 
therefore,  who  open  this  volume  will  be  carried  away  by  the  pleasure  of  perusal  into  a 
study  of  useful  facts,  which  they  little  dreamt  of  troubling  themselves  about.” 

Patriot. 

“These  admirable  lectures  were  delivered  for  the  purpose  of  exhibiting,  in  a 
popular  form,  the  scientific  principles  by  which  the  supply  of  food  for  man  is  regu¬ 
lated  ;  and  this  they  do  in  the  clearest  and  most  captivating  manner  possible,  being 
almost  wholly  free  from  technicalities,  and  giving  useful  directions,  the  reasonableness 
of  which  is  apparent  at  a  glance.  The  book  will  be  read  with  great  pleasure  even 
where  there  is  no  idea  of  making  any  practical  use  of  the  information  it  contains ; 
but,  in  the  hands  of  the  intelligent  and  thoughtful  man  it  would  be  an  invaluable 
guide  in  matters  of  diet,  enabling  him  to  do  much,  under  the  Divine  blessing,  towards 
the  preservation  of  his  own  health,  and  towards  the  building  up  of  his  children  in 
strength  and  vigour.” 


Robert  Hardwicke,  192,  Piccadilly,  w. 


21 


Economist. 

“  He  traces  the  chemical  ingredients  of  which  each  substance  is  composed  ;  and 
the  information  he  thus  communicates  is  not  only  very  curious  and  entertaining,  but 
is  of  great  importance,  especially  to  those  who  have  the  superintendence  of  a  house¬ 
hold." 

Weekly  Chronicle. 

“Abundantly  illustrated  and  carefully  written,  we  know  of  no  popular  treatise 
that  so  fully  explains  the  theory  of  food,  its  proper  use,  and  its  dangerous  abuse.” 

City  Press. 

“  Half  the  diseases  prevalent  among  mankind  arise  from  a  want  of  knowing  what 
to  eat  and  what  to  avoid,  what  is  good  for  the  health  of  the  body  and  what  is  injurious. 
Such  a  work  must  be  of  great  value  to  the  community  at  large,  and  we  doubt  not  it 
will  be  appreciated.  The  whole  of  the  lectures  are  deeply  interesting.” 


Each  Lecture  price  2d.  Price  for  the  Coitrse ,  Is.,  bound  in  cloth. 

Dr.  Lankester  on  the  Uses  of  Animals 

In  Relation  to  the  Industry  of  Man.  By  Edwin  Lankester, 
M.D.,  F.R.S.  A  Course  of  Six  Lectures,  delivered  at  the  South 
Kensington  Museum. 


1.  On  Silk. 

2.  On  Wool  and  Hair. 

3.  On  Leather. 


4.  On  Bone. 

5.  On  Soap. 

6.  On  Waste  and  its  Utilization. 


Economist. 

“  The  information  is  presented  in  the  most  lucid,  graceful,  and  entertaining 
manner.” 

Era. 

“  Every  one  who  peruses  them  will  be  grateful  to  the  author.  The  history  of  those 
creatures  whose  products  become  through  man’s  skill  so  useful  to  him,  is  given  with 
such  charming  feeling,  that  the  interest  of  the  reader  is  attracted  and  enchained, 
whether  he  wills  or  no.” 

Critic, 

“  They  are  written  so  plainly  and  pleasantly,  that  even  children  can  understand 
and  profit  by  them  ;  and  we  can  therefore  strongly  recommend  them.” 

Atlas. 

“The  plan  of  Dr.  Lankester  is  simple  and  philosophical.  He  first  introduces  us 
to  the  animal,  then  what  portion  of  it  used  for  the  manufacture  described,  and  lastly 
the  manufacture  is  described.” 

Weekly  Times. 

“  A  fund  of  information  of  so  attractive  a  character,  as  to  captivate  and  enchain 
the  attention  of  even  the  most  illiterate.” 

City  Press. 

“  These  lectures  explain  the  nature  and  object  of  those  animal  products  employed 
in  the  uses  of  daily  life  in  a  popular  and  pleasing  manner,  and  is  accompanied  by 
numerous  illustrations,  which  heighten  the  value  of  the  book.  It  is  a  good  book  for 
the  young,  and  instructive  to  readers  of  all  ages.” 


22 


Robert  Hardwicke,  192,  Piccadilly,  w. 


Mangnall’s  Questions,  Complete,  Is. 

The  Cheap  Edition  of  this  valuable  School  Book  is  now  ready.  It 
has  been  carefully  revised  and  brought  up  to  the  present  time.  It 
is  well  printed  and  strongly  bound. 

Portsmouth  Guardian. 

“  Published  in  a  compact  form,  neatly  bound,  and  being  condensed  without  being 
abridged,  comes  before  us  in  a  greatly-improved  form.  Few  books  contain  so  much 
information  in  so  small  a  space.” 

Plymouth  Herald. 

“A  new  edition,  published  at  a  small  cost,  of  one  of  the  best  of  our  standard 
school-books;  abridged  from  the  general  work,  but  not  rendered  less  useful,  as  the 
curtailment  has  not  decreased  the  number  of  questions,  but  merely  got  rid  of  super¬ 
fluous  descriptions,” 

Portsmouth  Times. 

“A  most  useful  book  for  adults  to  refresh  their  memory.  The  present  edition 
has  been  brought  down  to  the  present  time,  and  includes  a  short  biography  of  the 
Duke  of  Wellington,  Sir  Robert  Peel,  Lord  Raglan,  and  others.” 

I£ent  Herald. 

“This  popular  school-book  is  here  presented  in  a  condensed  rather  than  an 
abridged  form,  and  with  many  marked  improvements,  at  the  low  price  of  Is. ;  it  will 
no  doubt  come  into  general  use.” 

Sherborne  Journal. 

“  ‘  Mangnall’s  Questions,’  arranged  as  they  are  here,  form  one  of  the  most  useful 
school-books  we  have  seen.” 

Cambridge  Chronicle* 

“  A  very  good  edition.” 

Windsor  Express. 

“To  those  engaged  in  tuition,  and  to  many  others,  the  work  will  be  found 
highly  useful.” 

Shrewsbury  Journal. 

“To  praise  this  work  is  superfluous,  since  its  merits  are  so  widely  known.  The 
present  edition  is  well  got  up  in  every  respect.” 

Taunton  Courier. 

“  This  is  a  cheap  and  improved  edition  of  a  valuable  manual,  for  which  we  predict 
a  decided  preference  over  many  other  rudimental  educational  -works  of  this  class.  An 
exceedingly  welcome  companion  to  all  entrusted  with  the  office  of  tutor.” 

Brighton  Examiner. 

“  ‘  Mangnall’s  Questions’  are  amongst  the  most  familiar  and  well-wTorn  steps  to 
knowledge.  The  edition  issued  by  Mr.  Hardwicke  shows  a  reduction  in  bulk,  but  has 
been  augmented  in  comprehensiveness.” 

Sunderland  Times. 

“  ‘  Mangnall’s  Questions  ’  have  long  since  taken  their  place  in  the  middle-class 
schools  of  the  country,  and  the  only  ground  on  which  they  can  ever  be  ejected  is,  that 
the  lapse  of  time  renders  them  defective  or  obsolete.  Continued  and  careful  editor¬ 
ship  is  therefore  necessary ;  and  this  editorship  the  present  edition  has  received.” 
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Demy  8 vo.  price  5 s. 

Prevention  of  Consumption. 

(Practical  Observations  on  the)  with  Statistical  Tables  of  the 
Prevalence  of  the  Disease,  and  of  the  comparative  Salubrity  of 
various  Places.  By  John  Hogg,  M.D. 

lancet. 

“Dr.  Hogg  appears  to  have  bestowed  much  attention  and  thought  much  upon 
the  causes  and  hygienic  treatment  of  pulmonary  tuberculosis.  He  strives  to  show 
that  whilst  deep  and  earnest  study  has  been  devoted  to  the  etiology  and  pathology  of 
the  disease,  to  the  nature  and  quality  of  tubercle,  to  the  composition  of  the  blood  and 
of  all  the  secretions  of  the  body,  its  preventive  treatment  has  not  engaged  the  atten¬ 
tion  of  physiologists  as  much  as  the  importance  of  the  subject  demands.  Dr.  Hogg’s 
work  will  afford  the  inquirer  much  valuable  statistical  information,  and  many  hygienic 
hints  in  connexion  with  pulmonary  tuberculosis.” 


Crown  8  vo.  cloth,  price  7s.  6d.,  with  Illustrations  from  Nature  by 

Tujfen  West. 

On  Diseases  of  the  Kidney  and 
Dropsy. 

By  S.  J.  Goodfellow,  M.D.,  F.R.C.P.,  Physician  to  the  Middle- 
1  sex  Hospital. 

j 

Dobell's  lectures. 

“A  whole  profession  is  elevated  when  such  creditable  works  are  produced  by  any  | 

!  one  of  its  members.” 

i 

Glasgow  Medical  Journal. 

“  The  work  cannot  fail  to  prove  exceedingly  instructive,  either  to  the  student  or 
i  to  those  members  of  the  profession  who  have  not  had  an  opportunity  of  keeping  up 
i  their  knowledge  of  the  various  discoveries  which  have  been  made  of  late  years  in  renal 
pathology  and  therapeutics.  ...  A  very  good  digest  of  all  that  is  known  of  any  j 
practical  value  upon  the  subject ;  and  at  the  same  time  forms  an  excellent  guide  to 
enable  the  practitioner  to  discriminate  the  different  forms  of  ‘  Brights’s  disease  * 
i  during  life,  and  thereby  put  him  in  a  position  to  conduct  the  treatment  on  the 
j  soundest  principles.” 

Dancet. 

“  To  the  student  who  desires  to  know  what  possible  or  presumable  explanations  j 
can  at  present  be  suggested  of  the  origin  of  the  various  units  in  the  complex  series  of 
morbid  states  therein  included,  Dr.  Goodfellow’s  work  may  be  recommended.” 

SLioaidon  Medical  HevTew. 

“We  cannot  but  recommend  it  strongly  to  the  profession  as  the  result  of 
thoroughly  conscientious  hard  work,  embodied  in  a  form  very  interesting  to  the 
intelligent  reader.”  j 
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Fcp.  8 vo.  cloth, price  5 s. 

j 

Analytical  Ethnology. 

Analytical  Ethnology ;  the  mixed  Tribes  in  Great  Britain  and 
Ireland  examined,  and  the  political,  physical,  and  metaphysical 
blunderings  on  the  Celt  and  the  Saxon  exposed.  By  Richard 
Tuthill  Massy,  M.D. 


i  Fcp.  8 vo.  cloth,  price  5s. 

i 

Scargill’s  Essays  and  Sketches. 

Essays  and  Sketches.  By  the  late  William  Pitt  Scargill. 


Crown  8 vo.  cloth,  price  7s.  6d. 

Caste  and  Christianity.  : 

A  Looking-glass  for  the  Times.  By  Temple  Christian  Faber. 

Standard. 

“  The  materials  are  drawn  from  an  immense  number  of  sources,  and  the  ‘  Faber  ’  ; 

is  an  earnest  and  a  zealous  one.” 

i 

Educational  Times. 

“  Written  with  great  eloquence  and  power.” 


Demy  8 vo.  cloth,  price  5s. 

Dudley  Ronan;  or,  the  Bible  versus 
Error. 

IVIorning;  Advertiser. 

“A  well- directed  attempt  to  expose,  under  the  attractive  form  of  a  novel,  the 
theological  errors  of  Tractarianism.” 

Belfast  Chronicle. 

“  Without  doubt  it  is  the  production  of  an  accomplished  writer.  ‘  Dudley 
Ronan,’  in  its  line,  vies  with  ‘  Uncle  Tom’s  Cabin  ’  in  merit.” 

Christian  Examiner. 

“  We  heartily  recommend  this  amusing  and  instructive  work.” 
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Demy  12 mo.  with  numerous  Illustrations,  price  5 s. 


The  Planetary  Worlds. 

The  Topography  and  Telescopic  Appearances  of  the  Sun,  Planets, 
Moon,  and  Comets.  By  James  Breen,  of  the  Cambridge  Ob¬ 
servatory. 

I 


Fcp.  8vo.  price  3 s.  Gd. 


Autobiography  of  a  Working-man. 

By  Alexander  Somerville,  “  One  who  has  whistled  at  the  ! 
plough.” 

| 

Athenaeum. 


I 


“  A  book  to  be  read  with  great  interest,  not  merely  as  affording  insights  into 
worlds  which  persons  of  the  middle  classes  visit  far  too  sparingly,  but  also  as  offering 
a  picture  of  character.  Mr.  Somerville’s  early  life  is  attractive,  as  a  piece  of  Scottish 
character  and  scenery  worthy  of  its  place  in  a  national  biography.” 


Economist. 


i 

i 

i 

I 


“  The  well-known  author  of  this  work,  who  has  attracted  much  public  attention 
and  has  acquired  a  well-merited  reputation,  has  done  the  public  a  great  service  in 
publishing  his  Autobiography.  It  adds  one,  in  the  first  part,  to  the  many  genuine 
and  affecting  pictures  we  now  possess  of  the  difficulties  with  which  the  virtuous  poor 
m  anfully  struggle  in  order  to  bring  up  a  family  decently ;  and  it  is  full  of  rich  instruc¬ 
tion  on  the  manner  in  which  those  difficulties  that  all  share,  knit  the  hearts  of  young 
and  old  in  one  common  bond  of  affection  and  virtuous  help.  Those  who  pretend  to 
pity  such  people  should  study  the  book,  and  learn  from  it  how  superior  in  dignity, 
how  far  above  them,  elevated  in  manhood’s  best  virtues,  are  such  cheerful,  struggling,  ; 
virtuous,  God-fearing  families.” 


Crown  8 vo.  cloth,  with  Illustrations  by  George  Cruikshanlc ,  price 
2s.  6 d. ;  the  Illustrations  on  India  paper,  price  5s. 

i 

|  Peter  Schlemihl. 

From  the  German  of  Adelbert  Von  Chamisso.  Translated  by  j 
Sir  John  Bowring,  LL.D.,  &c. 
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PUBLICATIONS  OF  THE  RAY  SOCIETY. 


8  vo.  pp.  498.  Printed  fur  the  year  1844,  7s.  Gd. 

Reports  on  the  Progress  of  Zoology  and  Botany. 

Translated  by  H.  E.  Strickland,  Jun.,  Esq.,  M. A.,  F.R.S  ;  E.  Lankester, 
M.D.,  F.R.S.;  and  W.  B.  Macdonald,  Esq.,  B.A. 

8  vo.  pp.  680.  Printed  for  the  year  1847,  7s.  Gd. 

Reports  on  the  Progress  of  Zoology. 

Translated  from  the  German  by  Geo.  Busk,  Esq.,  F.R.S,;  A.  H.  Haliday, 
Esq.  ;  and  Alfred  Tulk,  Esq. 

8t 'O.  pp.  414.  Printed  for  the  year  1849,  7s.  Gd. 

'  Reports  and  Papers  on  Vegetable  Physiology, 
and  Botanical  Geography. 

Edited  by  A.  Henfrey,  Esq.,  F.R.S.  Three  plates. 

10s.  Gd. 

Oken’s  Elements  of  Physio-Philosophy. 

Translated  from  the  German  by  Alfred  Tulk,  Esq. 

8vo.  Vols.  I.  pp.  502  ;  II.  pp.  492  ;  III.  pp.  657  ;  IV.  pp.  604.  £\. 

Bibliographia  Zoologiae  et  Geologise. 

By  Professor  Agassiz,  of  Neufchatel.  Edited  by  Hugh  E.  Strickland,  Esq., 

|  M.A.,  F.R.S. 

Two  plates.  8 vo.  pp.  502,  7s.  Gd. 

|  Letters  of  John  Ray. 

Edited  by  E.  Lankester,  M.D.,  F.R.S. 

Syo.  pp.  364.  j£T.  Is. 

i  British  Entomostracous  Crustacea. 

A  Monograph,  with  36  plates  (most  of  them  coloured),  of  all  the  species  of  the. 
By  Dr.  Baird,  F.L.S. 

8 vo.  pp.  100.  10s.  Gd. 

British  Angiocarpous  Lichens. 

A  Monograph  of  the.  With  30  coloured  plates.  By  the  Rev.  W.  A.  Leighton, 
M.A. 

8 vo.  Vol.  I.  pp.  400,  with  10  plates ;  Vol.  II.  pp.  684,  with  30  plates.  £2.  2s. 

Cirripedia. 

A  Monograph  of  the  family.  By  C.  Darwin,  Esq.,  M.A.,  F.R.S. 

8yo.  pp.  568.  12s. 

Botanical  and  Physiological  Memoirs. 

Including  Braun  on  Rejuvenescence  in  Nature.  With  6> plates,  coloured. 
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Publications  of  the  Ray  Society— continued. 

Imp.  4 to.pp.  119.  dSl.  11s.  Gd. 

British  Fresh-water  Polyzoa. 

A  Monograph  of  the.  By  Professor  Allman,  F.R.S.  With  11  plates  (19 
coloured). 

Imp.  \to.  pp.  10?.  dSl.  11s.  Gd. 

Recent  Foraminifera  of  Great  Britain. 

A  Monograph  of  the.  By  Professor  Williamson.  With  7  plates. 

Imp.  Ato.pp,  141.  £\.  11s.  Gd. 

Oceanic  Hydrozoa. 

On  the.  By  Professor  Huxley,  F.R.S.  With  12  plates. 

Svo.pp.  230.  7s.  Gd. 

Memorials  of  John  Ray. 

Consisting  of  the  Life  of  John  Ray,  by  Deeham  ;  the  Biographical  Notice  of 
Ray,  by  Baron  Cuvier  and  M.  Dupetit  Tiiouars,  in  the  Biographe  Univer- 
selle ;  Life  of  Ray,  by  Sir  J.  E.  Smith;  the  Itineraries  of  Ray,  with  Notes  by  i 
Messrs.  Babington  and  Yarrel,  Edited  by  Edwin  Lankester,  M.D.v  | 
F.R.S.  Frontispiece. 

Svo.pp.4Qi.  7s.  Gd. 

Reports  and  Papers  on  Botany. 

Consisting  of  Translations  from  the  German  ;  translated  by  W.  B.  Macdonald, 
Esq.,  B.A.;  G.  Busk,  Esq.,  F.R.S. ;  Arthur  Henfrey,  Esq.,  F.R.S.;  and 

J.  Hudson,  Esq.,  B.M.  Seven  plates.  I 

8vo.  pp.  422.  j 

Meyen’s  Geography  of  Plants. 

Translated  from  the  German  by  Miss  Margaret  Johnston. 

Imp.  4 to.  pp.  136. 

Burmeister  on  the  Organization  of  Trilobites. 

With  6  plates  ;  translated  from  the  German,  and  edited  by  Professors  Bell  and 

E.  Forbes. 

Imp.  4 to.  j 

A  Synopsis  of  the  British  Naked-eyed  Pulmo-  j 
grade  Medusa). 

With  13  coloured  plates,  drawings  of  all  the  species,  by  Professor  E.  Forbes, 

F. R.S. 


British  Nudibranchiate  Mollusca. 


A  Monograph  of  the  (with  coloured  drawings  of  every  species. 
Alder  and  Hancock. 

By  Messrs. 

Part  I.  Imp.  4 to.  £\ 

10  0 

Part  V. 

£1  10  0 

Part  II.*  0 

0  0 

„  VI. 

1 

1  0 

„  HI-  1 

10  0 

„  VII. 

1 

1  0 

„  IV.  1  10  o 

*  The  Second  Part  is  at  present  out  of  print. 

Folio,  price  £\.  11s.  Gd, 

The  British  Spiders. 

A  History  of  the  Spiders  of  Great  Britain  and  Ireland.  By  John  Blackwall, 
F.L.S.  Part  I.  with  110  Examples,  coloured  by  hand. 


Price  2s.  6cL,  Illustrated  by  the  Best  Artists. 

THE 

POPULAR  SCIENCE  REVIEW, 

A  QUARTERLY  MISCELLANY  OF 

ENTERTAINING  &  INSTRUCTIVE  ARTICLES  on  SCIENTIFIC  SUBJECTS. 

Edited  by  JAMES  SAMUELSON, 


AUTHOR  OF 


THE  EARTHWORM  AND  THE  COMMON  HOUSE-FLY, 
“THE  HONEY-BEE,”  ETC. 


“  Popular  Science  ”  is  an  expression  of  such  wide  significance,  that 
we  deem  it  advisable  to  explain,  briefly,  the  nature  of  the  information, 
that  our  new  Periodical  is  intended  to  disseminate. 

It  will  not  partake  of  the  character  of  the  abstruse  “  Quarterlies/ ’  or 
the  “  Transactions  ”  of  Scientific  Societies;  nor  will  it,  on  the  other  hand, 
be  framed  simply  for  the  amusement  of  those  who  desire  to  employ 
Science  as  a  mere  pastime.  Its  contents  will  be  addressed  to  those 
numerous  readers  who,  without  making  any  pretensions  to  rank  among  the 
learned,  desire  to  become  acquainted  with  the  truths  of  science  ;  a  pursuit 
which  they  are  frequently  deterred  from  following,  by  the  abstruse  lan¬ 
guage  in  vogue  amongst  scientific  men,  or  from  the  nature  of  their 
ordinary  avocations  being  too  laborious  and  engrossing  to  allow  of  close 
study  during  leisure  hours. 

In  order  to  meet  the  requirements  of  this  portion  of  the  community, 
every  available  means  will  be  adopted  to  procure  and  publish  the  latest 
and  most  accurate  information  on  all  subjects  of  which  the  Journal  will 
treat,  and  it  will  be  our  constant  care  that  such  knowledge  shall  be  con¬ 
veyed  in  popular  and  attractive  language,  free  from  obscure  or  unintelli¬ 
gible  verbiage. 

Each  number  will  contain  from  four  to  eight  systematic,  instructive 
articles  (illustrated  when  needful)  on  subjects  connected  with  some  of 
the  following  sciences,  viz.  : — 


Astronomy. 

Botany. 

Chemistry. 

Ethnology. 


Mineralogy. 

Physics. 

Zoology. 

&c.  &c.,  and 


Geography. 

Geology. 

Metallurgy. 

Microscopy. 

Science  applied  to  the  Arts,  Manufactures,  Commerce,  and  Agriculture. 

Partaking  somewhat  of  the  character  of  these  articles  will  be  a  limited 
number  of  Reviews  or  Essays  on  questions  that  have  been  treated  in 
books  or  pamphlets  published  during  the  Quarter,  such  as  may  be  deemed 
of  sufficient,  interest  to  the  reading  community  ;  and  these  will  not  be  mere 
critiques,  nor  will  they  simply  reiterate  known  facts,  but  they  will  seek 
to  develop  new  truths  connected  with  the  subjects  under  consideration. 

In  addition  to  the  more  lengthy  Reviews,  we  may,  when  occasion 
requires,  indicate  such  recently-published  works  as  are  deemed  suitable 
for  popular  instruction  or  perusal. 
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A  short  Epitome  of  notable  Discoveries  and  Events  in  the  scientific 
world  will  conclude  our  programme  as  it  now  stands ;  and,  in  order  to 
render  this  more  complete,  we  invite  the  communications  of  the  Secre¬ 
taries  of  Field  Clubs  and  other  Societies  established  with  a  view  to 
popularize  Science  and  unfold  the  varied  attractions  of  the  Natural  World. 

In  conclusion,  we  have  to  remark,  that  w'hilst  it  is  our  firm  resolve  j 
!  to  exclude  from  our  pages  everything  calculated  to  excite  political  or 
theological  controversy,  yet  we  shall  greet  with  pleasure  the  expression  of 
,  those  noblest  feelings  of  the  heart  that  accompany  the  contemplation  of 
the  works  and  ways  of  Providence,  which  even  to  the  superficial  observer, 
cause  the  flowers  of  the  field  to  assume  a  brighter  hue,  and  the  stars  to 
shine  with  greater  radiance,  whilst  they  impart  to  the  arduous  labours  of 
;  the  student  an  interest  that  must  be  felt  before  it  can  be  understood  or 
appreciated. - 

NOW  HEADY,  No.  1  .—October  1861. 


CONTAINING 

INTRODUCTION. 

CORN.  By  Professor  James  Buckman,  F.L.S.,  F.G.S.,  F.S.A.  Illustrated  by  the 
Author. 

THE  DAISY.  By  Mrs.  Lankester.  Illustrated  by  J.  E.  Sowerey. 

THE  CROWN  ANIMALCULE.  By  P.  H.  Gosse,  F.R.S.  Illustrations  by  the 
Author,  engraved  by  TufFen  West,  F.L.S. 

THE  LOWEST  FORMS  OF  LIFE.  By  the  Editor.  Illustrations  by  the  Author, 
and  Dr.  J.  B.  Hicks,  F.L.S. ;  engraved  by  G.  H.  Ford  and  TufFen  West,  F.L.S. 
IRON  AND  STEEL.  By  Professor  Robert  Hunt,  F.R.S. 

ARTIFICIAL  LIGHT.  By  Professor  Ansted,  F.R.S. 

THE  BREATH  OF  LIFE.  By  W.  Crookes.  F.C.S. 

THE  WEST  COAST  OF  EQUATORIAL  AFRICA.  By  the  Editor.  With  a 
Coloured  Map. 

THE  GREAT  COMET  OF  1861.  By  James  Breen.  Illustrated  by  the  Author. 
REVIEWS  : — 

“  The  Past  and  Present  Life  of  the  Globe.” 

“  House  Dogs  and  Sporting  Dogs.” 

Books  suitable  for  Popular  Perusal  or  Instruction. 

MISCELLANEA:— 

The  Liverpool  and  Manchester  Field  Naturalists’  Societies. 

Rewards  and  Honours  for  Proficiency  in  Science. 

Quarterly  Retrospect. 


i 


No.  II.,  io  be  published  January  1,  1862. 

WILL  CONTAIN 

THE  PHOSPHORESCENCE  OF  THE  SEA.  By  M.  A.  De  Quatrefages, 
Author  of  “  Rambles  of  a  Naturalist,”  &c. 

DR.  MARSHALL  HALL  AND  THE  REFLEX  THEORY  POPULARLY  EX-  j 
PLAINED.  By  G.  H.  Lewes,  Author  of  “  Sea-side  Studies,”  &c.  &c. 

Also  Papers  by  P.  H.  Gosse,  Professor  Buckman,  Professor  Hunt,  & c.  &c. 


The  “  Popular  Science  Review  ”  appears  in  October,  J anuary,  i 
April,  and  July,  price  Half-a-crown. 


Price  to  Subscribers  10s.  per  Annum ,  carriage-free. 
Subscriptions  payable  to  any  Bookseller,  or  the  Publisher, 
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Hardwicke’s  Elementary  Books. 

PRICE  TWOPENCE  EACH. 

Under  the  above  title  is  presented  to  the  Public  a  complete  Library 
of  Elementary  Works  adapted  for  the  use  of  the  People. 

Thousands  of  people  at  present  skilled  as  handicraftsmen,  and  as 
workers  in  the  various  arts  and  sciences  of  life,  work  from  day  to  day, 
plodding  on  with  some  vague  notion  that  they  can  improve  their  own  par¬ 
ticular  calling ;  but  it  generally  ends  in  nothing,  because  they  are  ignorant 
of  the  first  principles  of  those  laws  which  regulate  the  things  in  which  they 
are  engaged.  It  is  a  very  rare  occurrence  to  meet  with  workmen  who  know 
anything  beyond  what  they  picked  up  in  their  apprenticeship,  or  obtained 
by  imitating  others  more  skilled  than  themselves. 

It  will  be  the  aim  of  Hardwicke’s  Elementary  Books  to  teach 
these  first  principles. 

No  labour  or  expense  will  be  spared  to  make  the  information  of  a 
thoroughly  reliable  character;  and,  where  advisable,  a  free  use  of  authentic 
illustrations  will  be  brought  to  bear. 

NOW  READY:— 

Mechanics. 

The  principles  of  Mechanics  and  the  elements  of  Machinery.  Containing  :  — 
Action  and  reaction — Aerolites — Air,  compressed,  power — Atmosphere,  resistance 
of — Balance — Balloon,  gravitation  of — Central  forces — Centrifugal  force — Com¬ 
pound  machinery — Cord,  multiplied— Cordage,  rigidity  of — Curved  surfaces — 
Curvilinear  motions — Earth,  gravitative  attraction  of — Elasticity — Endless  screw 
— Equilibrium,  or  rest — Forces,  composition  of,  parallelogram  of — Fly-wheels— 
Friction — Friction-wheels — Fulcrum,  the — Gravitation,  laws  of — Gravity,  centre 
of — Heat  as  a  moving  power — Impulse — Inclined  Planes — Levers,  system  of — 
Machinery,  compound — Materials,  strength  of— Mechanical  powers — Mobility — 
Momentum — Motion,  accelerated,  in  curves,  on  inclined  planes,  oscillatory,  rela¬ 
tive,  retarded,  various  kinds  of — Moving  bodies — Multiplied  cord — Oblique  action 
— Orbits,  motion  of  bodies  in — Oscillatory  motion — Pendulums,  compensating, 
oscillation  of,  relative  lengths  of — Percussion,  centre  of — Planes,  inclined — Power, 
or  impulse — Powers,  mechanical,  moving — Projection  of  bodies  upward — Pulley, 
the — Pulleys,  system  of — Resistance — Scales — Screw,  the— Stability — Steelyard 
— Strength  of  animals,  of  man,  of  materials — Treadwheel — Universal  joint — 
Velocity,  accelerated,  of  falling  bodies,  of  moving  bodies — Wedge,  the — Weight 
— Wheel  and  axle,  and  pinion,  fly,  friction — Whirling  motion  of  liquids — and 
much  more  useful  information.  Fully  illustrated  by  nearly  100  cuts.  Two 
parts,  2d.  each  ;  complete,  4d.  ;  bound  in  cloth,  6d. 

Hydrostatics. 

Fully  illustrated.  Complete,  2d.;  in  cloth,  4d.  Containing: — Aqueducts — 
Artesian  wells — Ball-cock  of  cisterns — Bellows,  hydrostatic — Bramah’s  press — 
Buoyancy  of  solids — Canals,  navigable — Capillary  attraction — Compression  of 
liquids — Density  of  liquids — Displacement — Diving — Elasticity — Flotation — Hy¬ 
drometers —  Hydrostatic  balance,  bed,  bellows,  press,  pressure — Human  body, 
specific  gravity  of — Levels,  Survey — Liquids,  compression  of,  elasticity  of,  lateral 
pressure  of,  pressure  of,  properties  of, weight  of — Locks,  canal — Machines  for  raising 
water — Naval  architecture — Press,  hydrostatic — Pressure,  hydrostatic,  lateral — 
Pumps — Rain — Rain-guage — Screw,  in  ships — Ships,  iron,  flotation  of — Specific 
gravity — Specific  gravities,  tables  of — Spirit-level — Springs,  artesian — Subterra¬ 
neous  lakes  and  reservoirs — Swimming,  art  of — Siphon,  the — Water-camel,  falls, 
hammer,  shed — Waterworks,  ornamental — Weight  of  liquids — Wells — and  other 
useful  information.  j 
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Chemistry. 

%>  * 

Three  Parts,  2d.  each  ;  complete,  fid. ;  cloth,  8d.  An  introduction  to  Chemistry, 
including  a  popular  summary  of  animal  and  vegetable  physiology,  accompanied 
by  various  chemical  tables,  with  numerous  illustrations.  Containing: — Acids — 
Albumen — Alcohol — Alkoloids — Atomic  theory — Attraction,  chemical — Bases — 
Binary  compounds — Carbon — Chemical  affinity — Clays — Classification  of  metals — 
Colouring  metals — Combustion — Divisibility  of  matter — Elective  attraction — 
Electro-chemistry — Elementary  bodies — Elements — Fermentation — Fixed  oils — 
Forms  of  matter — Gaseous  combinations — Hydrogen — Intermediate  Elements — 
Life — Matter — Nitrogen — Nomenclature — Oils  and  fat — Organization — Oxidation 
■ — Oxygen — Primary  compounds — Products  of  fermentation — Proximate  elements 
— Salts — Simple  substances — Specific  gravities,  tables  of — Spontaneous  combus¬ 
tion — Starch — Theory  of  the  Ethers — Vegetable  acids,  &c.  &c. — and  other  very 
useful  information.  144  closely  but  clearly  printed  pages.  Fully  illustrated. 

IN  TIIE  PRESS— NEARLY  READY:— 

Hydraulics.  Pneumatics. 

Fully  Illustrated.  Complete,  2d.;  cloth,  4d.  Fully  Illustrated.  Complete,  2d.;  cloth,  4d. 

Optics. 

Fully  Illustrated.  Two  parts,  2d.  each  ;  complete,  4d. ;  cloth,  fid. 

Other  IVorks  of  a  similar  character  are  in  preparation ,  and  will 

shortly  he  announced. 


; 


INTENDED  FOR  SCHOOLS  OR  SELF-INSTRUCTION. 

Mackenzie’s  Educational  Books. 

ALREADY  PUBLISHED, 

Mackenzie’s  Tables. 

Commercial,  Arithmetical,  Miscellaneous,  and  Artificers’.  Calculations  in 
Bricklaying,  Carpentery,  Lathing,  Masonry,  Paper-hanging,  Paving,  Planting, 
Plastering,  Slating,  Tiling,  Well-sinking,  Digging,  &c.  &c.  Fractions  and 
Decimals.  Forms  of  Receipts  and  Bills.  Calculations  on  Man,  Steam,  Rail¬ 
ways,  Power,  Light,  Wind,  &c.  Language  and  Alphabets.  Calendar  of  the 
Church.  Scripture  Money.  Principal  Foreign  Moneys  and  Measures.  Geo¬ 
graphical  and  Astronomical  Tables,  &c.  & c.  Complete,  price  2 d. 

Murray’s  English  Grammar. 

Complete,  word  for  word  with  the  Shilling  Editions.  Price  2d. 

Mayor’s  Spelling. 

With  numerous  Cuts.  Price  4 d.,  or  2  parts  2d.  each. 

W alkinghame’s  Arithm etic. 

Same  as  the  Half-crown  Edition.  Price  4 d.,  or  2  parts  2d,  each. 

Short-Hand. 

i  ...  ' 

With  Phrases  and  Exercises,  to  gain  facility  in  the  use  of  all  the  characters,  by 
which  perfection  may  soon  be  attained.  Complete,  price  2d. 

Phrenology 

Explained  and  Exemplified.  Complete,  price  2d, 

Bookkeeping 

By  Single  Entry,  with  explanations  of  Subsidiary  Books,  being  a  useful  system 
for  the  Wholesale  and  Retail  Shopkeeper.  Complete,  price  2d. 
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PAMPHLETS . 


A  Catalogue  of  Pamphlets  embracing  nearly 
every  topic  of  the  day ,  printed  and  published 
by  Robert  Hardwicke,  will  be  forwarded  on 
application . 


